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‘ x ` A P By ANDREW WATSON SELLARDS 
€ Å Of the Bureau of Science, Manila - 

and 
^e. LAMBERTO: LEIVA Gc 


e ' Of the College of Mé&ticine and Surgery, University of the Philippines 
vr oe INTRODUCTION ` € 


té ' Amobie dysentery is one of the "more-important | distasese 
caused by protozé& i in which laboratory methods for the expert e 
a mental study of its treatment have not yet Been established. e 
"e E Many experiments, more or less fsolated, have been, recorqed. i 
„ In en&radistinetion to the work of Harris, (6) Vedder 16) showed d 
“ that in vitro emetine is the active agent in ipecaeuapka that is “ « 
responsible for its toxic action on cultural atiis Rogers (12) 
soon demonstrated, very convincingly, that emetine-zc ssesses a S 
x =defi site curative action in entifirftebie infections infman. iv c 
e e seemed almost superfluous, therefore, to test the effect of Lenert: 
on lower animals. Dale and Dobell(3) in a very valuable paper « H 
and, «later, Mayer(9) reported that emetine has ER Beneficial 
action in the treatment of amcebic dysentery, in theftat“ © * t 
e € Notwithstanding the striking benefit produced | by 'émetitie i in® 
amæbje infections in the majority of patients, the treatment ^. 
still leaves much to be desired. The developméit | of an appro- RT ët 
ture priate laboratorx method would facilitate the study bf ihe effect €: 
c ` * of emetine or its derivatives and of other*prnducts in amoebic 
infections. This paper deals with: I. Experiments upon cultural sr e 
£30404 3 € te H a 
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NS ARE in vitro; JI. Results obtained in treating Ji infectéd 


with E Entamoeba histglytien; ap? LI. Clinical observ: 


AR I ee UPON, utma AMŒBÆ IN VITRO » 


Cultural amæbæ. > Corisiderable"diffieulty | is encountered in > 
testing and interpreting jhe effect of various agents upon 
> ?gmobs in'witro. The chief obstacle lids in *the absence of any 
Þeliahle method før the, artificial cultivátien of the pathogenic » 
5 amobæ. "^ Indeed, it is not yet established that multiplication » 
„ of the entamæbæ has been induced An vitre "Realizing these» 


ions. > wf > 


deficiencies, Vedder tested the effect, of emetine an, "the non- sei 
pathogenic s gulfural amæbæ of, the limax group. Bouillon" di- b, ær? 


luted“with water (1 to 20) way used, and the substance torbe , n 
tested Was added direc®y to this fluid culture medium before 
inoculation. Pyman and Wenyon(11) carried out, ‘similar ex- 
periments, using a solid agar instead of a liqui? medium. These 
+ „authors raise the question as to whether thé drugs’ ‘incorporated 
"n the medium distribute themselves uniformly between the 
:»agar and the slight amount of fluid of synæresis on its surface. kk 
Entamæba histolytica—Many observers’have tested, by direct 
microscopic examination, the effect of various substances on, > 


E.^histolytica. This parasite, however, degenerates spontane-" EE 


, gusty, and with great rapidity, on removal, from its host. The "E 


„results, with a given drug are often inconstant and irregular. ” 


As would be expected, the data of various workers“are often 


divergent. Dale and Dobe!) report an exceptional instance in 2 
EN which ai? ` bæ survived the action of emetine at 1 to 100 for a 


period of one hour. Rogers found that a dilution of 1 t97109,0005 


> caused immobilization in a few mönutes, the amæbæ being ap- W 


parently, dead. DI 


` .. Thevnrk here reportedwhap been conducted entirely with a 


m 


> 


"limax, type of amceba. The substances tested were emktine, 
quining, neosalvarsan, cholalic acid, benzyl benzoate, papaverine, 
Castela> nicholsoni Hooker, Tinospora rumphii Boerlåge, and 
„some miscellaneous control substances. The amoeba used was 
2 "isolated originally from the stool of a healthy person. The stock 
cultures were kept nn the usual agar medium using 13 grams 
of agar and 25 cubic centimeters of normal soda per liter of 
water. No attempt was made to isolate a strain of this amæba 
from a single ‚gell por to identify the mixture "of bacteria ETOW- | 
ing with it. fluid medium was prepared as follows: Peptone, 
D gram; cm chloride, 1 gram; lactose, 1 gram; artesian 
water, 1 400” cubic centimeters. Varying dilutions of k the agents 
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sterilization, were immediately inoculgted, from a suspension ofr 

, 2mœækæ from a twenty-four Hour“ culture on agar. All ineuba- _ 

í tions were made at 37? C. Observations weré recorded at daily H 
* intervals until éncysiment of the amæbæ in the control cultures t 
had occurred. A reyfstitien of all tests was made witk freshly e *. * 
prepared solutions. ‘The*results are recorded i in Table 1. E e ZER 


€ 
D “e TaB 1.—The iqhibition ok tinas amæbæ in cultures by various < € 
© vk `. gybstances. t H 
€ 7 ; 
* SEN 


eft * gübetance sted. 
S 83 e 


Ko. ,1-100,000 | Ba -eria only. 
%-1, 000, 000 lo. BE 
1-5,000,000 | Occasional amæbæ. 
1-10,000,000 | Numerous amæbæ. à € 
1-50, 000, 000 Do. 
1-100, 000 | Bacteria only. * am 
1-500,000 | Numerous amæbæ. ` 
1-1, 000, 000 Do. 
1-500 | Bacteria only. 
1-1,000 | Moderate number of 
amæbæ. 
1-5,000 | Numerous amæbæ. «| 
1-10,000 | Bacteria only. 
€1-50,000 | Do. € e 
1-100,000 | Occasional amæbæ. 
1-500,000 | Numerous amafoæ, € 
1-1,000,000 | €Do. e di 
1-5,000 | Amæbæ (precipita- wp gets 


e tion). : e E 
1-10,000 | Bacteria "a t 


1-50,000 | Numerous am ebe, D 
1-100, 006 Do €* 
1-500 | Bacteria scanty. 
1-1,000 | Bacteria eem E 
1-5,000 | Numerous sef" fe, . 
1-5, 000 | Bacteria onlyt j M 
1-5,000| Moderate nui 
of amoebae. € € 
1-5,000 | Bacteria only. €- € 
1-10, 000 Numerous amaba, A € 
1-100, Bacteria only. « e 
1-200 | Numerous amgbæ. "| 


Quinine dihydrochloride. 
Do... 
Do... 


[3 


It is impossible to compare the data in Table 1 wit the results 
of other workers, on account of the variation in the species of “ 
amæbæ that were employed. It is clear, however, that Vedder's 
results are again amply confirmed. N 
Quinine, used as the dihydrochloride, exhibited a , Pionbunced i 
restraining effect on these cultures of amæbæ; of thé sübstances f . 
«teste it was Second „only to efnetine, ge. € e 
a " €- 
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* In the absence gE ang bil salts, a specimen offcholalic acid, ER 
EC neutrglized erie Jodi DE. byäsbxide. , Its toxicity was 


» 


rather low. DR » 
P Papaverine wa$ used as the EE E salt which is? 
. only moderately soluble „in water (about'l to 37) and very 


e „much legs soluble in physiological «ali?e, Even „the higher 
e tt a dilutions (1 to 5,000) prepared with this culture medium showed að 
Pu 
. "gxichsive. precipitation. The resul obtained were irregular, 
and duplicate, tests sowed constlerable variðtion. 


D x 


" 
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es» m Benzyl, ben£otite 2 almost insoklblg in water. Nevertheless, o 

D its sitsp&ysi hs in this culture medium -inhjbited the,gtowth Of a 
„amæbæ to { remarkable eee. Simpler benzene derivatives, 
e ordinarily sed to prevént bacterial decomposition, showed no" 


* such effect. Abundant growth of amæbæ was pe armitted by 
a benzene itself in a suspension of 1 to 1,069; by toluene, at 1 3 
A to 1,000; and by xylene, at 1 to 10,000.» Ze 
Tests with neosalvarsan are necessarily unsatisfactory, since 
=» solutions of this drug oxidize rapidly and increase in toxicity’ 


at room temperature. However, a dilution of 1 to 5,000 permit- * 


ted free growth of amæbæ. In one of the tests a solution, of, 
üeosalvarsan was shaken vigorously for fifteen minutes before v 
diluting with the culture medium. The amæbæ grew just as, 
well as in the corresponding dilutions that were not shakéh. » 
As would be expected, this initial increase’in toxidty produced 


Fe by shaking could not be detected by tests extending over an 


» "e period) vet: from one to three days. E 

| An, active principle of Castela nicholsoni was prewated by a 

method previously described.(14}, This product was only slightly |. 

soluble in water. However, a dilution of 1 to 5,000 was usually ” 

A sufficient to inhibit amg, 

g Timospora rumphii per m contains an extraordinarily bitter 

ls. This plant is known to the Tagalogs as makabuhay, 

„ signifying "Giver of life” Tt is widely used in the Philippines. 

» In Mis, there is a related species, T. cordifolia „Miers; this 

a" same is given"in the Indian Pharmocopeia, and the plant is 
used'in the treatment of malaria and syphilis. «A bitter prin- ° 

ciple of thg Philippine species was prepared by A.,H. Wells, 

sin charge of the division of organic chemistry of the Bureau of 
Scifhee. It pogsessed only an insignificant action against the K 


ër + cultures of"thfs amæba. 


> , LA DISCUSSION 


In,cfemotherapelitic work in amæbic dysentgry, tests of tox- 
icity of a drug for Ne amæhæ are not without iid for, 
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results cannot be applied" directly, ta Kntamapda histolytica any«“ 


« more’ than the effects of experfueifuc* on lower animals can be 


e applied directly to man. It ís also pérfectly clear that the 


effects in vitro do not imply a corresponding action in the 
animal body. «4 e 7 
Vedder, as the veselt ‘of his work with emetine oh ljmax Di 


camebe, suggested, that this dng in solution in the bodf fluida 


might be capable. of killing, or inhibiting Entamæba histolytica ` 
in the tisshes of tke intestinal mucosa, Kä even‘ i in the Jiver. « 
Fubséquerf experietce has amply dustified this suggestion. In 
"contrast to this, the entirely infignificant action Íbtainef“ in 
vitro with Tinospora rumphii offers no “encouragement for its e 


, use in amcæbie, infections. 


V 
« Be 


II. RESULTS OBTAINED IN TREATING CATS INFECTED WITH 
ENTAM(EBA HYSTOLYTICA 


* eLiterature.—The treatment of amæbic dysentery in lower 


animals was undertaMen with the purpose of developing a 


dependable method for the experimental chemotherapy of this 


* "disease. The infection of laboratory animals with Entamæbå 


à 2 
WI 


â 


chistotytica cannot be accomplished with- ease and precision. 
H Cats are ordinarily ded, and the course of the experimental " 


` tions án. kittens by treatment with. metine. They döheladed 


disease is Dëst understood in the cat. Adult cats are not very. 
» susceptible to infection, and in kittens the disease usually assumes o 
a fulminating type which obviously presents enormoy' diffi- 
cvdties dn“experimental therapy. This is well illustrated by the 
experience of previous workere. Dale and Ddpell became dis- 
couragedfin view of their failure to modify fulminating infec- 


that emetine has no direct action on Entamæba histolytica, either, 
in man or in kittens; its undoubted therapeutic effect in marf was 
ascribed,* not to any direct action on amæbæ, but to WE z 
occult alteration of the tissues of the host through which € 
tissues become more resistant to amæbæ. This alteration > 
the tissue$ was supposed to be produced by N in man, but 
not in cats. 

Dale and Dobell worked exelusively with small kitiéns, Six to*- 
eight weeks old, wéighing 500 to 600 grams.. Emetine failed 


H 
te 


the pfrpose of obtaining general vrieftation. Obviously, the. ‘ 
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« 
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to cure infected kittens and also failed, «prop ylactically, to « 
prevent infection when administered before the Tüjection of e 


amæbæ. It yas given hynodermically, by rectal injevtfon, and ‘ 


" de fouth as the dopble iodide with GE Ty is much te be 
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B 
Së > regretted that the gutho2s, regorded but, little detail of the &ctual * ^. 
experiments Theytotal Humber of afðmals in which treatment 


> , with emetine was attempted ig hot stated. Two strains of , ? 
> amæbæ were employed, ‘one of which was exceegingly virulent, » 
> the other somewhat less so. One gathers "the impression that E 
? + sthe majos portion of the work was carriedsout with the more ? 


S ee virulent strain., The „number of passages tprough which the o9 N 
> strains?had been passed before jnogulating cats for treatment e 


o isnot stated, the authérs considering, that Entamæba histplytica . 
>> A" y does not Sdapf itselfyto its new host with any inergaðe of yiru- $ 
; > lence on sybpassage. .. e e =m? 


Ae detailed description uon of one typical experiment in,’ ` 
„Which one Witten faile? "di respond to hypodermic injections of 
emetine. This animal and two controls werg." Successfully 
wi A inoculated with amoebze, all of them showing zh incubation period | 
>, of only one day. The two controls die? four days after the 
injection of amæbæ. In testing the effect of emetine, it is very 
5 —» unfortunate that treatment was deferred for one day after tie 
diagnosis was established. The experithental kitten weighed E^ 
3 500 grams and received 5 milligrams of emetine hydrochloride» ~~” » 
subcutaneously. This produced vomiting and, therefore, 8 ” ” 
, , Milligrams were giver on the second and, again, on the third » 
> day of ireatment. Death occurred on the following (or fourth) » 
EE day. All three animals at autopsy Showed typical Ülcers in the 
Dow M „large bowel. o s 
? 5 2 Kitten were also treated by the rectal injection of 10 eubic 
mut centimeters of emetine hydrochloride in 1 to 10,008” dilutioa. 
The authors repot that certain samples of Entamæba histolytica 
will withstand the action in vitro of emetine at 1 to 1000, and 
>, ever? {hto 100, for one &eur, and they infected kittens» with MEC 
^ amgbk surviving treatment by 1 to 1,000 emetine. In mo case 
could they detect any microscopic evidence of injury to Enta- 
» mæbe histolytica by treatment for one hour with 1 fo 10,000 
> emetine. »It can hardly seem surprising, therefore, that a dilu- 
‘ ^^ tion which is without effect in vitro should also fail to produce 
n curative results in yivo. SC 
The failuwe of emetine to cure kittens infected with the less- 
"virulentetrain is recorded, but no experiments are described. 2 
One expepimemt is described concerning prophylaxis with 
A œ emetine. Two kittens were given 4 milligrams of emetine bis- 
* muthous Side by mouth. . (This compound contains about 30 
m per cento? une ) On the Second day, these two kittens and 
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“two controls were inject£ per reckumfesith H cubic centimeters of. 
an emulsion of the more-virtlent strain of amæbæ. The admin- 
istration. of 4 milligrams of cemetine bismuthous iodide was re- 
peated by mouth in the two kittens receiving prophylactic treat- . 
ment. On the first day after the injection of amœbæ,.one of.the « < 


mycus and amoebke, The tréatments with emetine were omitted . 
on that day. Or the second ‘day after injection of amæbæ, the 


negative, thtoughopt the eXperiment. On'the second and third 
.“days after inoculation, 10 milligfams of the double iodidecwere 

* * given by mouth to the kittens! undi: éreatment gnd then the 
emetine was discontinued. The infected control died on the 


« fourth day äfter. injection, one of the treated kittens died M 


on the fifth, sard the other was killed on the tenth. Typical « 

ulceration was found in all on post-mortem examination. ý 

a Mayer(9) produced amæbic dysentery in kittens and tested .. 

the therapeutic action of emetine, derivatives of emetine, sima- 

ruba, tartar emetic, papaverine, and other substances. No 

e + satisfactory results were obtained. Of sixteen cats none was 

cured with emetine. Emetathylin was efficacious but very toxic, 

e ° The observations of Ware(17) in India are of interest. At E 
one of the kill statiðns, dysentery had given considerable trouble 


e 


» in a pack of foxhounds. Seven animals were affected. Smears 


"= from the fæces of the first two hounds that were gramindf € 
showed emæbæ extremely like Entamæba histolytica. AU seven n 
were then injected with emefine, and all responded promptly. 
Dosages of 1 grain were used for large hounds and 0.5 grain 
for dogs the size of a fox terrier. Qnly one relapse Geeürred, d 


although some were obstinate cases of several months' Ur cas 7 5 


This helpful observation from practice points very diredåy to 
the conalusion that emetine was immediately responsible for the, ‘ 
` recovery gf these animals. This conclusion is quegtioned by . 
Dobell(4) on the ground that the dogs might have recovered © «` 
* without treatment, and because he was not able to curé acute 


experimental infections in young kittens. Se 


€ La 
TECHNIC OF EXPERIMENTS * 


" € » 
+ Several strains of amcebz were inoculated icto tats, and the . 
infected animals were treated with various drugs, , Attention i 
was directed primarily to emetine, the standard agent for use, 
ingman. Quinine and papaverine were also tested, and Brelimi- t 
S e 


controls and one of the treated kittens were passing blood-stained‘ ç e 


other'treated kitten was positive ;the remajning controt continued, Ce 
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Dery experiments were cäkrigd „out with benzyl benzoate and 
, Castela nicholsoni. Two experiments were carried out on “he, 

prophylactie effect of emetine in kittens. d | 


$ . H v 

H Inoculation.—Kittens are remarkably susceptible to Enta- "y 

> Paoba histölytica, though it is difficult to indiget. adult. cats. In 5 
23 » 2 


? any lang series gf experiments many frragularities occur. A .. 
> styain of Fntamæba histolytica, when Tpsseal rapidly through ki + \ 
» ten’, often assumes fulshinating characteristics, In the earlier e 

»art of this work weginoculated animals of various sizes with 
stools obtained direct from patignts, in order tø secure iwfecttons , = = 
of onfy moderhte severity f: trqatment. Later on, strains were 4 
sometimes caJried through several passages in kittens, and from d 
these older animals were inoculated. Specimens of Aysenteric 

Le stools from patients were injected per rectun® through a small ° 


a> 


» 


ESS > catheter, into animals under general anesthesia.” For subinocu- 


A lation, the kittens were sacrificed at the height of the infection. 
E => The lower third of the large bowel was usually uniformly ins e 
volved and free from gross fecal matter.” The ædematous and y 
H hæmorrhagic mucosa was scraped off with a scalpel and covered , <? » 
with salt.solution. These gross particles were rich in amæbæ? >> 
> without breaking them“ap unnecessarily, they were injected per, » 
M 
> rectum, under general anæsthesia, into older cats to be used » 
DM, o for treatment and into kittens for maintaining the stain. ` 
; ,Diagnosis.—For the treatment of acute experimental dysen- » 
, tery in ‘eats, the first essential is an early diagnosis. It is "rn 
> useless»to delay until spontaneous discharge of blood? mucus 
` and amæbæ has Bet in. After s»few passages of a strain in 
animals. the incubation period becomes remarkably short. By 


» 


5 » „emplóyfag large saline enemata, amæbæ can often be recoxered " 
» frora the injected animals one or two days before spontaneous 
E , Symptoms appear, and before extensive destructive lesions of » o 


„the bøwel have developed. Even in the larger cats, a diagnosis 
= was? somesimes established forty-eight hours after „ipjection. ‘ 
"^ This dges not in any sense suggest that one is merely recovering 
> ' the amæbæ origins]ly inoculated or that mere muitiplication is ee 
taking places without the production of lesions. In he first 
Place, some of these larger animals, showing amcebze on the 
, second day, „haðebeen examined and found negative on the * " 
P +" first day after injection. Furthermore, we have sacrificed and 
*examined, two of these older animals. In one, forty-eight hours 
x after injection, the saline enema which was returned showed a 
minete fleck of Blood containing a few active amebe. Onghe , 


post-mortem examination of the intestine, one hæmorrhägie = 
a KI? " 
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: area, 3 millimeters in it dongest Vase, ‘was found in the , 
€ „ lower third of the larger bowel; ‘axiæbæ were plentiful in this 
í lesion. In another cat, a diegnosis was obtained three days  ' 3 


* after injection; post-mortem examination at this time showed P 
one' superficial ulcent 5 millimeters in diameter, in the lower < a 
o third of the large Bowel. * In the earlier part of the work little « ç; < 

` d attention was given to specimens that ‘failed to show Gross 
va, amounts of mucusfoy blood, arfd in some pf these animals ince’ 
» bation "periods as long as five days have been recorded« Subse- Se è 
c quently the specimqns were examined carefully for „even minute 
fleckg of blood or mucus, and earfier diagnoses were obtained. 
* The routine was eventually established: of giving saline enemata 
daily for diagnosis, commencing the second day after the injec- * 
e tion of ameb e c 
Treatment.—A* few, preliminary trials were made in the 
treatment of infected cats by the subcutaneous injection of ." 
*emetine. It was not well tolerated and showed little or no effect 
N on the amæbæ. Subsequently, emetine and the other drugs 
a Ges „tested were given in moderately strong solution by rectal injec- 
e «tion. On account of the tendency to expel these therapeutic 
is senergata, the animals were always held head downward Tor a 
ó "kal hour after injection. Examinations for amæbæ were ‘ 
contintied deily durfig the early period of treatment. AEG * 
Controls.—Spontaneous recovery has been occasionally noted 
. in adult cats; it is of rare occurrence. In this work we have* » 
nat degerded in any sense upon the uncertainties of statistical ‘ 
evidence, but rather upon observation of the immediate radical 
effect ofstherapy analogous to the establishment of the thera- 
peutic, effect of emetine on amebie infections in mar“, From 
time to time, however, we have arranged for control animals to *  . « 
* e determine the severity of the various strains of amœæbæ esed 
in this work. A t 
Emetine,—Emetine is distinctly toxic for cats. Moreoyer, ' | 
repetitions of the effective therapeutic dose are tolerated enly E : 
* æ for short periods. In our experiments it at once became Cieces- 
sary to establish the maximum limits of thé tolerated dosage. 
This was “tested chiefly by injections per rectum. Gixen i in this. 
e e manner, quantities ef 10 milligrams per kilogram of body weight 
cäused no loss of appetite, whereas this amotkit fajected sub- |, c. 
cutaneously produced nausea and vomiting almost» constantly. . i 
Moreovér, a distinctly better therapeutic effect was obtained by « 
Feel injectfon as, compared with patentes administration. 
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The results on ? normal, peats "showed; that the rectal injectioh 
"är 10 milligrams per kilogramvof, body weight for three succes- 


sive days approaches the danger, limit. Except in a few in- ` 


stances, the total quantity of emetine used in ireátment has not 
„erceeded 25 milligrams pér kilogram'pf body weight. 


“7  Subeutüneous and rectal treatments—A preliminary test of 


“treatment with?emetine was made on an ddult cat (No., cl 3 
Which developed an acute dysenterÿ after, inoculation with a” 
patient's,stool. „A subeutaneous infection of ‘emeting (8 milli- 


? grams per kilogramfof body weight); Ə sufficient to eause slight 


vomiting, Produced no discerffible effect of the ameba. On the 


eir 


w 


second day,” 4 milligrgreg pe) kilogram were given subeuta:' » 


»neously. On the third day of treatment, rectal, injections 
of emetine were commenced, and three days later the amæbæ 
disappeared. A little later normal, formed stéols were passed. 
Treatment was discontinued, and the animal remained in ap- 
parent health, only to relapse. Treatment was not resumed.» 
Death occurred twenty-seven days after injection of amæbæ. 
The autopsy showed typical ulceration of the large bowel and, 
two amæbic abscesses of the liver. pa 
„There is a twofold difficulty in the treatment of kittens; 


‘ (4) being very susceptible to amæbic infection, they require" 


maximal doses of emetine; and (b) the Pupid development of 
lesions in thé bowel facilitates greatly the secondary invasion 
“hy bacteria. Untreated ailimals frequently die a few days after 
inocula&on ` blood cultures taken during life have showed staphy- 
lococci, „streptoegeci, Bacillus pyocyaneus, other unidentified 
batilli, and in one instance a strejtothrix. Early treatment with 
emetins does not protect against this bacterial invasion. Con- 


> sequerfily, the situation àrose that kittens frequently became 


fre of amæbæ under vigorous emetine treatment, only to die 
in a few days, the blood culture showing a septicæmig. Even 


s thoug this septiczemia is of itself an adequate cause of death, 


distinct Are must be exercised to avoid a dosage of emetine 
which, of itself might prove fatal. Even under those disad- 
vantages, there was frequently sufficient time before death for 
„testing thg therapeutic action of emetine. 

One affimal (No. 2), weighing 870 grams, sesponded promptly 
to treatmené, the stools being negative for blood and amabs 


* after the firgteday of treatment. Emetine was discontinued three 


a days later, after a tatal of 35 milligrams per kilogram af body. 
weight had Been given. This isa latger quantify shan we have 


" 


m 


usually employed, but i was tolerated witkout nausea or "loss 2d 
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S Ke ' eof Appetite. This kitten be£atne very illeeighteen days after 


injection of amæbæ ad pas sazificed. «The large intestiíe 
« showed no microscopic lesiohs, ånd no amæbæ were found in : 
* smear preparations. A blood culture developed a growth of 
* staphylococcus. A Similar result was obtained in the case of A 
" . kitten 16: Two «ther kittens (Nos. 10 and 13) béhaved in % * 

= very similar manne, except that the, bacterial compli-atiorfs 

Were more acute, and the animals were sacrificed in little mére f 
* than,a week aftér Snjectiaq. No ameeba Were found at autopsy. < 
* Tt is entirely possible tkat«a recrudescenca of the amæbic infect 
* + tion might have Geveloped in these animals; but, even if this 
‘a + beneficial result is only temperarx. it constitutes a stfiking 
contrast to the continuous excretion of amæbæ by “he untreatec 
kittens, °°, í S 
The best result were obtained by securing an early diagnosis 
in adult cats, givirfø the treatment by rectum. Two adults." 
(Nos. 17 and 18) showed considerable blood and numerous 
åmæbæ on the third day after injection. Emetine in 1 to 1,000 
. solution was given ifi a dose of 7.5 milligrams per kilogram 
om + to one of these animals and 10 milligrams per kilogram to the 
* * ther. On the next day, a large normal saline enema was 
e given, but no blood nor amæbæ were obtained from either animal, « 
e Treatment was continued until one cat had received & totale. « 
of 22.5 mifligrams of emetine per kilogram of bódy weight and « 
. * the other 20. These animals remained well for a long period, 

* ^" Onecventually died, thirty-five days after injection. TW! autopsy c 
did net Show any obvious cause of death. The large bowel was 
entirely free from lesions. €The other died eighty-two days ` 
after ifjection. The autopsy showed an extensive „hroncho- 
pneumopia; the large bowel was dree from lesions? "These. * 
two cats were inoculated from a kitten (No. 20) which deve’sped < 
"oe extensive dysenteric lesions after having received a prophylactie . 

injectiof of emetine. The virulence of the strain, hdwever,: 
z was showa by the acuteness of the initial symptoms ån the’ two : 
treated animals and in an adult control (No. 19), which died ‘ 
six days*aftet inoculation and showed typical ameebic ulceration 
of the bowel. * 
á: The radical cure of amæbic infection in cats Ís strongly 
indieated by this Experiment. However, adits d» not always 
escape bacterial complications, even though the »åmæbæ are‘ 
promptly inhibited by emetine treatment. This wag seen inj 
three instanges (Nos. 3, 4, and 12). MP k 
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Inadequate treatmont—sin two kittens (Nos. 8 and 9) tréat- » 


mènt was distontinuðd Befoðe>tke maximum tolerated dose had 
` been given. In one. (No. 8) * after the reappearance of symp- 


toms, a liberal injection of emetine was entirely uiavailing; in 
the “other, small doses of emetine were givan from the begin- 
ning. The'symptoms subsided temporarily ånd then returned, . 
while tse animal was under treatment. E 


i 
Delayed treatment. Some of thes animals, responded so 


?promptly to emetjne that it seemed, worth "waile to, try the ' 


effect of delaying treatment for a day äfter the diagnosis was 
established. "In one instance e kitten (No. 7), weighing 800 
grams, was pássing blood ich'in amæbæ four days after in- 
ceulation with a patient’s stool. On the next day, treatment 
was commenced, giving 10 milligrams of emetine per, kilogram 


of body weight by rectal injection. On the ‚following day 


" „frequent bloody stools were passed, rich’ in actively motile | 


amæbæ. Emetine (10 milligrams per kilogram) was repeated. i 
On the next day the kitten was found dead. Autopsy showed 
extensive lesions of the bowel, and many amæbæ were still 
slightly motile. ; We ro 
Effective and tolerated doses —All of this experimental work 


has indicated that there is only a small margin between the, * 


2 


effective and the tolerated doses of emetine, even under favorable 
conditions of éommencing treatment early in the disease. In 
adult cats the amebic infeetion was sometimes controlled by a 
dose of Shout two-thirds the tolerated amount (Nos. 17 and 

_ 18). This favorable result, we assume, is due to the"nátural 
resistance of adults to Entamedu histolytica. In the more- 
susceptikle kittens, the margin between the effective ånd the 

: tolerate? dosage was sometimes very small indeed. a * 

u Pisghylaxis —The extreme susceptibility of kittens do E. 


> histolytica is strikingly illustrated by their successful infec- 


tion even when receiving preliminary treatment with emetine. 


E * Three “kitttns, receiving 5 to 10 milligrams of enfetine per 


ef 


» 


kilogram of body weight subcutaneously, were inoculated a half 


hour later with amæbæ. All became infected, tlle incubation . 


Reriod varyjifg from one to five days. In a second experiment, 
two kitterfs were infected after receiving similar doses of emetine 
per rectum, Bothafhowing a decidedly long period of incubation, 
dn these preliminary tests, the use of emetine by rectum gave 
æromise af, affording setter results than did the subcutaneous 
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4, injection. These two experiments do not exhaust the possibilities 
of preventing dysente*y in kittens‘ by, thé ‘prophylactic use of 
€ ,  9metine. , eco te M ‘ id 
Quinine.— For the most part indifferent or poor results have 
^ been reported in the treatment of amæbic dysentery by quinine, 
although this dryg is toxic for cultural amæbæ jn vitro' ard 
“. ‘ produces very definite effects therapeutically in malaria. A few 
' ^. ‘years ago Brodke (1) reported rather “favorable resv't$' in the 
… treatment of chronic anlæbic infections in man. 

Our frst test of quifine on animals was made: with a cat 
` (No.27), which for two “days had failed to show any response 
` to papaverine. Under large doses of quinine dihydrochloride 
(200 milligrams per kilogram fn 1 tu #9 solution) the symptoms 
improved promptly, and the amæbæ for a short time became 
€ very scarce? thorgh it was not possible to eradicate the infec- 


tion. This temporary improvement under quinine of a well- , 


` established infection is in marked contrast to the failure of 
'emetine under similar conditions. A second animal (No. 29) 
was treated by recta’ injection with quinine in 1 to 100 dilution, 
"une : immediately after the diagnosis was established. On the next 
* * «day there was little change; another injection of quinine was 


H 


D 
e “the concentration to 1 to 50. After a half hour some mucus 


was expeled whith was free from amaba. Qn the next day: 


b e the stools were negative, Quinine was given once more (200 
ME milligrams per kilogram) and then discontinued. Te anitial 
eremaired in good health for many days, and the s oùls were 

formed and negative for blood and amoeba. Then a relapse: 

occurred. No further treatment was given, and death took 


third cat (No. 30) was treated more intensively. After an ineu- 
* e bation period of three days, this animal was passingzfblood- 
streaked mucus rich in amæbæ. Injections of quinine (200 milli- 

grams per kilogram of body weight in 1 to 50 dilution) were com- 

= e treatment, he stool showed a trace of tarry blood, ‘and one 
amæba was found. Thereafter the specimens ‚were negative 

for blood and amæbæ. On the seventh day of treatment tk:3 

" è cat, though strong and active, showed slight muscular tremors 
“and a little nystagmus. Quinine was thertifor§ discontinued. 
This animal has remained free from symptoms, and no amæbæ 
have *subsequently been found; the last" observatior-was made 
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forty days'after inoculation. | : , i 
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given (200 milligrams per kilogram of body weight), increa sing. 


plage thirty-one days after the inoculation with amæhæ. A. 


menced at once and continued daily. On the day after the first , 


> 


3 in emetine. Pick and Wasicky (10) moted that quinine, emetine, , 
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S Papaverine!—The use of papaverine in protozoan infections | D 
has been Suggested trom tine tcitime, ch account of the occur- 
rence of chemical groupings’ it? ths alkaloid similar to those 


, and papaverine were decidedly toxic for cultural amæbæ; 


` » amètine, hqwever, was slightly weakor tlmn the other two. 


* > Macht and Fisher (8) ascribe the toxic action“ of papaverine on 
$ 2 d ef 


. papamdeia to thé benzyl grouping.” SUE 
>» Two animals were treated with papaverine på rectal injection : 
að in relatively large dosage. Nothing afore thap a very trarfsient a 
` restraining ‚effect on the amebe was observed. The first «cat 
received 50 milligrams per kflogram of body weight; on ihe 
. next day a sine enema nés returned which showed one blood * * 
clot and many degenerating cells resembling amæbæ;sone non- 
i: motile amceba was found. The same dosage af papaverine was è 
» repeated. On the following day this cat, was passing blood 
* frequently. Numerous active amæbæ were present and treat- 
ment with quinine was started. 'The second cat treated with, * 
papaverine received 50 milligrams per kilogram of body weight. 
On the following day no amæbæ were seen; 75 milligrams of 


papaverine per kilogram were given. On the next day a few >, 


i amæbæ were present, ayd death occurred during the night. „At | 
, autopsy, typical lesions were found, and sections of the bowel  , 
” showed definite amæbæ. ^e. ° D 
. Benzyl benzoate.—Macht(7) reported favorable specific action 
‚ Ò? this Aug in several cases of amæbic dysentery. The details - 
^ of one case were given, but the record is without value, Ng 
. microscopic examination of the stools was noted either before 
or after treatment, the opinion being based upon the patient's 
statement concerning the number of stools. We have had an 
à „oppgrtenity to test the action of benzyl benzoate in ónly one 
anim2& Two days after injection with amæbæ, a saline énema 
was rgturned with copious amounts of blood and numerous 
. amæþæ. À suspension of benzyl benzoate (0.5 cubic centimeter 
a- per Xilogram) ir? normal saline was injected per rectum. A 
little was expelled a half hour later and no living amabx were 
found. The pext diy the cat was passing blood freely, and the 
-mob: were very numerous and active.. The same dosage was 
repeated. Death occurred during the night. Although this v 
,— „infection was evitlently a rather, severe one for treatment, it ig 
«significant thét benzyl benzoate failed to show any restraining 
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ee Castela nicholsoni.—A few Preliminary tests weré made with ‘ 
* Custela nicholsoni (chaparxo amargosð) , but ‘ao satisfactory re- 


therapeutic effect wére nof tolerated well If Successful results HEC 
Bw to be obtained én tfeating*cats with Custela "nicholsoyi, con; " 
idetable experime tatiðn will be required to determine the most 
favorahle mode offitå emploient. s E 
ü The general results off these experiments are summarized 
briefly in 'Pable 2, * » e ` 


e.. ° DISCUSSÉN LL € 


e 
In these «investigations on the treatment of experimental 
e àmobiasis, quitine Was found to possess one distinct advantage 
over emetine, in that apimals would tolerate the continued rep- Qi 
etition of effective therapeutic doses. However, it is obviously 
wngound to draw any final conclusions from limited experience 
with one or two strainssof amæbæ. 
From a clinical Standpoint it is seen that the amount of qui- 
e dir necessary to control ameebic infection in cats is very large. 
One animal (No. 29) eventually relapsed after receiving about , 
9 milligrams per kilogram of body weight. The minimal ef. : 
fective dose af quinirte was not determined. Neither have" we 
tested the effect of quinine administered by mouth or by par- 
€nteral injection. f BE. 
In the treatment of patients with quinine, very dilute solu- 
tions (1°to 5,000) are ordinarily recommended,ethe concentra- 
tion being, increased later to 1%to 1,000 or 1 to 500. We are 
not aware of any evidence that this preliminary injection „of 
dilute solutions decreases the susceptibility of the bowel for tha 
more-contentrated injections. It is conceivable that the preKm- 
inary treatment results chiefly in the loss of time and thats if 
quinine is to be used, treatment might well be commenced with 
stronger solutions. © OM he, Se 
Throughout these experiments we have depended upon“ the 
administration of emetine by rectum in rather strong solution. 
Subcutaneoðs injection was discontinued on account of ‘he very 
unfavorable preliminary test. In those Special pgtients ‘in 
whom emetine by intramuscular injection producés no response, 
it would seem to us that rectal injection might be‘worthy of  « 
consideration. Obviously, this mode of administration Mas not 
met yith favowas a routine procedure. x Moreover, the simple, 
H a " E 
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TARE 2% Treatment of experimental amæbic dysentery. 
1 
E e ZMATINÉ HYDROCUIPRIDE, Ve 
5 wi à — > - 
Dosage yl y E 
KE Weight on | ee ) Behavior under treatment. T r 
a period. lof body] E ad 
i weight. . 
g. || Days. | mg. d k iy : 
-y 1j 22 6 28 Partial response. Death fwenty-seven days after inoculation, 
()-1 1,000 Death six days aftar inoculatlèn. Fitensive lesions. E 
^j | 1,450 Death seven days after inocrjation. Extensive lesions. >? | 
2 270 Negative for amæbæ. Septieæpie) Sacrificed eighteen days 
o after inoculation, j^ i 2 
3| 1,830 5 30 Partial response, Dpat Xpneumdóhia) nine days after inoculation. i 
41 1,500 5] 30 | Negative for amœbæ, Septicæn ja. Sacrificed pine das after 
= inoculation. 
5! 1,850 Blees ver 4 (Nol 3 and 4) abundant amæbæ, Death six days after ; 
1 | ; inoculation. 
6| 1,740 & [i Control (Nos. 3 and 4) abundant amæbæi Death nine days 
after inoculation. 3 ARES 
7 800 4| 20 Delayed treatment. No response, Death seven days after 
à inoculation, » 3 
8 740 4| 30 | Partial response. Death ten days after inoculation. 
9 520 4| 35 | Partialresponse. Death (pneumonia) nine days after inoculation ; 
10 770 4| 20 | Negative for amæbæ. Septicæmia, no pneumonia. Sacriticed 
nine days after inoculation. 
11 680 Ly roni Control (Nos. 8, 9, 10) abundant amæbæ. Death thirteen days 
* after inoculation. rc d 
„| | 2,400 2 25-30 | Negative for amæbæ. Pneumonia. Sacrificed eight days after |" 
j inoculation. E] ) 
13| 650 s| 25 Do, y > 
4) 820) 8 |... Control (Nos. 12 and 13). Derjh eighteen days after inocula- |’ 
tion. Extensive amcebic ulceration. 
y 15| 190 € [Lil Contgol (Nos. 12 and 13). Death seven days after inoculation, j 
\ Amebie ulceration of bowel, 
16 970 8| 22.5 | Negative for amæbæ. Septicæmia. Sacrificed eleven days after 
inoculation. 9^ y ) 
17 | 2,520 8% 22.5 | Negative for zayebæ. Death eighty-two days after inoculation, 
18| 2,070 3j 20 | Negative for amæbæ, Death thirty-five days after inoculation. 
^ 2 1,700 LETTERE, Control (Nos. 16, 17, and 18). Death six days after inoculation. 
3 PAPAVERINE HYDROCHLORIDE. "e í 
w 1,800 3| 100 Amæbæ present. Changed to quinine treatment, ” 
#3 | 1220 10| 125 | Amæbæ present. Death thirteen days after inoculation. x 
A 
A * a QUININE DIHYDROCHLORIDE. N 
at > gta 
“à | 140 10 | b500 | Negative for amæbæ, then relapsed. Death thirty-one days b 
after inoculation. D o e 
30 | 1,360, 3 {P1,200 | Negative for amæbæ. Remained well. 
——-—— 9 i m 
T BENZYL BENZOATE. 
| "E. 
81! 1, eð, 4 (9 | Amæbæ abundant, Death four days after inoculation. ° 
32 | 1680, 8 |... Control. Amebie ulceration, Death five days after inocula- 
de tion. 
vw, 2 
Wë 2 Control, > Partial loss. , WI cie, centimeter. 
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straight, lage bowel of the cat permits local treatment more x 
«© readilythaninthe case of man,  ¢ i : f 
Occasionally the intravenous njecffon, of“ emetine is recom- 
« mended. This route permits'tke Maximal toxic action of emetine 
* on the patient and would séèm to us to be the poorest mode 
ES of administration. For the treatment of abscess of the liver x 
í without operation, tfe théoretical possibility suggests, itself that « « 
bos a very Slightly greater toncentration of emetine might be ob“ « 
tained in the liver by, rectal rather than by intramuscular QU « 
intravenous injedtien, with perhaps a little less of the general 
* toxic manifestation. es d a : 
e The beneficial effect of emetine on amæbic dysentery in cats 
e .Drowides an experimental method for studying the strairs of 
. amæbæ from patients who fail to reSpehd to emetine therapy. 
H These patititts may, theoretically, be infected with some emetine- 
resistant strain .0f* amæbæ, or the failures may be due to the 
a vague conditiðn ‘of lowered resistance of the patient. The dis- , 
. tinction between these two possibilities has not been approached ' 
&perimentally; indeed, the solution of the question may lie in . 
"e some simpler explanafion. 
* c ŒMPARISON OF EMETINE TREATMENT OF AMŒBIC DYSENTERY IN MAN AND IN 
EXPERIMENTALLY INFECTED ANIMALS 
Ze The interpretation of the therapeutit action of emetine in 
ameebic dygentery eiu cats necessitates some detailed study. 
The complete picturs requires consideration, nót only of the 
protozoölogical and pharmacological features, but also of the 
pathology of the experimental disease and its bacteriblogy, as 
well as an accurate knowledge of the clinical behavior of patients 
under tyeatment. The detafs of the pathológy of the disease 
appear to us to be worthy of discussion. In young kittens the 
> disease eommerices in the lowermost portion of the large, bowel, 
produting an intense diffuse inflammation without any trase of 
normal mucosa in the infected area. In some kittens, sacrificed 
one day after injection, it appeared that the process “begins 
. diffusely, ånd not as discrete ulcers. In man, jn negiscteil ases ‘ 
e coming jo autopsy, it is characteristic that large islgnds ‘of 
normal mucosa are found in the affected aceas. In older cats, 
the proðess approximates much more closely tue conditions 
Ze e found in man. Ip two animals, which we have alréady, men- 
tioned, the infection started with a discrete lesion instead of 
a diffuse generalized inflammation. In cats, as cpntrasted with‘ 
kittens, the disease begins less abruptly, runs a slower course, 
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£nd there is jsually more opportunity for treatment with emetine 
before a, fatal bacterial! invasion? terminates the experiment. ? 
> The clinical behavior of) patients under emetine treatment is 
by no means uniform, Oséasichally the symptoms and the 
amoeb: persist under emetine therapy in cases of”only ordinary 
Seyerity. Shepheard and» Lillie(15) 'Studied eighty cases. of 
„Entamebo histolytica carriers which failed'to respond to treat- 
ment with emetine bismuthous iodide,’ Extremely acute infeg- 
tions have been described in which emetime was without value. 


> Although it has not been demonstrated, it geens probable that? 
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sbacterial invasion might occasionally bè an important factor in 


these acuto cases. 2 > ) 
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Notwithstanding the masked 4lifferences between experimental, , 


dnfection and the spontaneous disease, it seems to us that the 
action of emetine on amæbic dysentery in cats reproduces with 
very reasonable faithfulness the effects seen himen. Moderately 
, Severe infections in adult cats were eratlicated by the early 
and vigorous use of emetine. Inadequate dosage or delay in 
treatment gave imperfect results or ended fatally, just as we have 
seen happen altogether too frequently in the practice of medicine 
in the Tropics. Indeed, it is useless to trifle with minimal dos- 
ages of emetine, The absence of any beneficial effect in the 
‚treatment of well-established hyperacute experimental infections 
‚is clogely paralleled by the behavior of fülminating cases in 
man. Our efperimental' evidence does not agree with the 
Statement that emetine is specific for Entamæba histolytica only 
in certaið special hosts. (5) 
The production of dysentery in kittens receiving prophÿlactie 


' dosages of emetinb seems a little Surprising at first glance; the 


conditions, however, are highly artificial. These strains had 
„been * well adapted to their new host by several rapid’ sub- 
»passages. Animals at an extremely susceptible age were selected 
for tie test. Moreover, the quantity of the amæbic material 
injected was enormous, corresponding in Dale and "Dobell's 


> wor do 600 cubic centimeters for a man of 60 kilograms. 


* Furthermore, actively multiplying tissue-invading forms were 


injected directly in$o the rectum, in contrast to ‘the "ordinary 
Spontaneous infection with the encysted stage introduced by 
mouth. In our own work the prophylactic use of emetine per 
rectum resulted iz a marked prolongation of the period of in, 
’eubation. Curiously enough, this partial failure in the prophy- 
lactic action et emetine is offset in a measure by the beneficial 
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! væ ‚actidn which it exhibited in severel instances when administered 
therapeutically to infected kittens.… 4° © o « 
£ c These experiments furnish'no direct evidence concerning the 
« mechanism of the action offemetine in amæbic dysentery. In 
the recovery of patients. we must censider both the resistance © 
of the host to atiæbæ‘ and the effect of emetine. Clinical " i 
evidence is very conv;néing that the normal individual exhibite — * 
considerable natural resistance to Entameba histolyttca, ledd- < 
«ing ordinarily tb spontaneous remission of symptoms even'in « 
‘ untreated ‚patients? Erxetine is not only moderately toxic for 
‚am&bz in vitro, kut is also distinctly toxic for memmals. It 
doez not seem likely to us that E. histolytica in its host can 
entirely escape this toxic action. The maximal thexapeutic doses 
of emetint åre relatively small, but they are cumulative in their i 
© effect. Until there is experimental evidence to the contrary, we 
prefer to adhere to the following working basis: That recovery ,* 
from amebic dysentery in man and in lower animals results 
from the combined action of the natural resistance of the host 
< and a moderate actidn of emetine on the amœbæ. The sum- 
se < mation of these two factors is necessary for radical cure. A 
x * Towering of either allows the disease to progress. Minimal 
« flosts of emetine do not modify the course of the infection. The. « 
[3 effect of feeble natural resistance of the host is beautifully «, < 
illustrated by the fulminating infections seen in young kittens. c: 
c A comparison of the effective dosege of emetine in man and 
c in experimental animals is difficult, on account of the/severity — ' 
df the artificial infection. Moreover, patients are treated by 
small doses over a period ofcnany days or weeks, whereas the 
animals'must be treated intensively for a short period. The 
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n following outline (Table 3) shows the relation between the, + 
ordinary therapeutie dose used in man and the quantities “hat « E 
€ we have employed. These have been arranged to show both " 


the initial dose required to check the symptoms and tht total 
quantity, for eradicating an infection. The latter ix extremely « 
variable in man, and the figures given represent optimal gesuks. = 


TABLE 3.—Shoding the amounts of emetine hydrochloride used in the treat- 
ment of amæbic dysentery in man and in cats; milligrams per kilo- 
* « 


gram of body weight. c 
x € € re 
lv C if man. In cats. Pos 
e 
að * 
| mo. mg. € 
Initial dose. [2 730 | 
Total quantity- «a. 18-30 |“ — 20-30 bi 
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These figures are of oaly general interest. In the first place, 


emetine hydrochloride., Whs given to the infected animals by 
injection per rectum, wherzau this alkaloid is usually giver in- 


tramuseularly in man. ` The figures for patients gre based, for „ 


> convenience, on an average body weight of 60 kilograms. The 
un initial dose in man of 2 milligrams per kilogram (that is, 2 
A * grains) on the first day of treatment is? slightly larger than the 
, We ordinarily employ; but, even with this z ampuyt, the symptoms, 
„are not cuecked as promptly as with) the 10-milligram dosé used 

in animals., The maximal initial dose in mag, 4 mi lligrams: per, 
kilog“am, represents the dosage occasionally used by Rogers(13) | 

in severe cases; that isþ 4’graihs on the first day of treatment.” 

"It has not come into general use, even in especially serere cases. 
The figure of 18 milligrams per kilogram fo» the total quantity 

> in man for the first course of treatment is taken from Wenyon 
' and O'Connor's(18) recommendation of 1.5 grains of emetine 
hydrochloride for twelve consecutive days. 3 


SUMMARY * 


1. The treatment of amebic dysentery in kittens.is seriously >, 

complicated by the acuteness of the amæbic process and by, the 

> secondary bacterial invasion. The disease in young kittens is 

^ not strictly comparable to ameebic dysenterysin man, on acgount 
of the differences in pathology of the two conditions. 


ə 2. Suitable conditions for experimental therapy can be se- ? 


rol by infecting adult cats with a moderately virulent strain 
of Entèmæba histolytica.. In order to secure successful results 
„an early. diagnosis is imperative,"ànd vigorous treatment must 
be instituted without delay. 
NE. "Ijfections with E. histolytica were produced in eats and 
] trected successfully with emetine and with quinine. Papaverine 
was inefficacious. Emetine and papaverine have certain active 
chemical groupings in common; namely, the four methóxy radi- 
cals, ?Quinine has one methoxy radical; its general structure is 
unlike, papaverine and, presumably, unlike emetine. 

4. In the treatment of cats with quinine very large doses were 
„required; but, in contrast to emetine, repetitions of the thera- 
“peutic dåse could be tolerated for many days. 

5. Experinentjl amæbic dysentery is a somewhat artificial 
"condition; nevertheless, it responds to emetine in a manner 

? similar tg the action of emetine in spontaneous dysentery i in man. 
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|, rqutiné usually recommended. However, j it is the quantity that 7 
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The accompanying notes give priet sbstracts of the morg- 
s « important experiments. Mary wafavorable results have been 
€ included to illustrate the cofiditions essential for success. The 
drugs used for treatment have always been given by rectal in- — « 
jection, except whére otherwise noted. The enemata that are « ‘ 
IN recorded refer qxclucively to saline injectiogs given for the’ « 
N purpose of diagnosis, The mieroscopic examination cf stodls' « 
„refers only to pérfectly fresh specimens that were passed while , 
" the animáls were under ebservation jn the laboratory. * Negative 
, exafminafions for tamæbæ are ng} recorded in the, autopsy of 
"T animals that were found dead; such reports might be mislecding, 
on account of the rapid degenerationtof amcoba. after death 
of the biet, No blood cultures were made on animals that 
* were found dead. © 
‘ E «TREATMENT WITH EMETINE € 
Toxicity.—Emetine hydrochloride was used in 1 to 1,000 dilu- ‘ 
fion in water. The following tests were made to determine its 
` toxicity. Six adult €ats weighing 1,800 to 2,400 grams were 
E < given daily doses of 10 milligrams per kilogram for three suc- 
* * fessive days. The injections were made subcutaneously in two, 
« and by rectum in the other four, the animals being observed  , 
« for two to three hours after injection to be sure that no loss, 
took’ place"during this period. On the fourth day both ‘of the ~ 
« cats receiving subcutaneous injection were found dead. Of the 
animals receiving injections per rectum, one was naugzated én 
fhe fourth day and died during the night; the other three 


remained well. © c 
* D STRAIN 1; FIRST PASSAGE; CAT 1 
October 28, 1920. Weight, 2,200 grams; injected with amcabæ, direct 
t from patient. U ‘ 


t 
November 3. Weight, 2,100 grams; enema, copious amount of bl då and“ 
numerous amæbæ; incubation period six days; injected subcutaneously with « 
8 milligfams of emetine per kilogram; slight vomiting; during ‘che day 
three bloody stools rich in amæbæ were passed. Ne. A vi 
November 4. Weight, 2,000 grams; enema, blood and active E. hystely- í 
« tica; emetine, 4 milligrams per kilogram injected subcutaneously« 
November 5. Weight, 2,000 grams; passing blood rich in amæbæ not 
actively phagocytic; emetine, 8 milligrams per kilogram per rectum. 2 
November 6. Weight, 1,940 grams; yellow fæcal stool rich In amæbæ; 
€ emetine, 4 milligrams per kilogram per rectum. * í 
" November 7. No examination. = 
November 8. Weight, 1,790 grams; semiformed stodl slightly blood- 
streaked; no amæbæ; enema, no blood nor ama; emetine, 4 milligrams 
€ 


« 
€ « 


per kilogram, nef rectum. e 
, November 9. Nocstoðls. — f ea i 
< t 
t { LOL": 
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eðbic centimeters of 1brmal salin? ‘injected intraperitoneally. R 
November 12. Weight, 1,900 gtams; appetite good; voids freely; enema, © 
negative. + TUN 
D November 18. Weight, 1,950, grams; formed stool shows no blood nor 
WI mob, S He 
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November 11. Enema, nogative, , 


Y 


å D 
November 12. Nauseateü,, refuse food} Suppression of urine; 200 


3 a ? November 20. Weight, 1,850 grams; freshly passed stool is negative. 
Ÿ November 24. Found dead; several attive ulcers An the intestine and 
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two amæbie abscesses in the liver; total emetin®, 28 
» gram within five days. 
> 


» 


had an incub. 


later. 


Giligrams per kilo- 


® D 


það á v 
Of two control animals one, weighing 1,090 grams, showed 
an incubation period of thre days and died on the fixth „day“ 
after injection of amos) thè other, weighing 1,450 grams," + 


ation period of four days and died tbree days 


. 


EI 
, In the next experiment one kitten and five adult cats were 
» injected with a patient's stool, rich in blood and mucus and 


containing numerous active amæbæ. 
infected. 


» 


STRAIN JI; FIRST PASSAGE; CAT 2 


August 81, 1921. Weight, 870 grams; inoculated direct from patienà 


September 6. Enema, abundant blood, mucus, 
^ period six days; emetine, 1U cubic centimeters per kilogram; an hour late» ? 
„2 a small bloody specimen was passed showin 


degenerated forrus. 
„September 7. Weight, 820 grams; enema, no blood, mucus, nor amæbæ; 


efnetine, 30 milligrams per kilogram; two hours later a fæcal stool was 
passed; microscopically red blood cells were seen but no amæbæ. 3 


and amæbæ; incubation 


g a few mptile amoebae and many 


> H 


September 8. Weight, 870 grams; two soft fæcal stools in cage; enema, 


negative; emetine, 5 milligrams per kuðgram intramuscularly. 


September 9. Emetine, 10 milligrams per kilogram. 


, Septerjber 10. Weight, 850 grams; 
, eme*ine discontinued. 
Sepismber 12. Fresh stool is negative. 


September 13. Weight, 770 grams; no stoóls passed. 


. September 15. 


shows nå scars of healed lesions and microscopically no an.xeb, 
from the heart blood sliowed a growth of sta 
»milligrams pr kilogram within three days. 


Soft fæcal stool negative for amæbæ. 
Sentembe> 18. Weight, 620 grams; extensive infection abott the eyes; 
very ill; sacrificed; large bowel shows no blood nor mucus; the mucosa 


enema, formed stool, negative; 


» 


a 


æð a culture 


phylococcus; total emetine, 35 


In the follpwing experiment, four adult eats (Nos. 3, 4, 5, 
‚and 6) were injected with amæbæ; two were treated, bacterial 
ping very early, and two were reserved for 

D y » 


» complications ‘develo; 
Á 
controls. “> 
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d STRAIN T ; FIRst eaisaces gas € t 
September 28, 1921. Weight, 1,830 grans; infected direct from patients 
e October 3. Enema, copious amouht of blood rich in amæbæ; incubation 
# period, five daysg emetine, 10 milligrams per kilogram. 
October 4. Weight, 1,800 grams; stool of tarry consistency; no fresh € 
blood and no amæbæ; epfetiney 10 milligrams per kilogram, Zë nie 
October 5. Weight, 1,720 grams; tarry stool shows no amæbæ; emetine © ~ 
SA, 10, milligrams per kilogram. € NAE c f ai 
"October 6. Enema, some blogd and after long search one anfœba wa £ 
found. 6. STE 


` October # Found dead; krörfcho-pneumonia; no inflammatida nor ul- ; 


ceratien of thé large (bowel; total emetine, 30 milligrams per kilogram 
Within two Uays. x S X 
ee Lé STRAIN HI; FIRST giSSAGR: CAT 4 e € 
September 28, 1921. Weight, 1,500 grams; infected direct(/rom patient. : 
October 3° Enema, fresh blood showing many active amæbæ; incuba- 
* tion period, five days; anetine, 10 milligrams per kilogram. i 
October 4. Soft fæcal stool, no amæbæ; enema, no blood nor amæbæ; c 
emetine, 10 milligrams per kilogram. 
e october 5. Weight, 1,400 grams; emetine, 10 milligrams per kilogram. 
October 6. Enema, no blood nor amæbæ. 
October 7. Very ill; sacrificed; no pneumonia; one ulcer, 7 millimeters 
in diameter, in lower third of large bowel; no amæbæ found; blood culture 


e «shewed a staphylococcus; total emetine, 30 milligrams per kilogram within 


two days. f e 
* Lé STRAIN II; FIRST PASSAGE; CAT 5 3 x 


T Contgol for Nos. 3 and 4. C. 


* 

September 28, 1921. Weight, 1,850 grams; injected with amæbæ. 
e October 8. Positive for amæbæ; incubation period, five days. ` 

October 4. Dead; typieal ulceration of intestine. E 

[| . STRAIN HI; FIRST PASSAGE; CAT 4 € 

Control for Nos. 8 and 4. : oe 

-September 28, 1921. Weight, 1,fíð grams; injected with amæbæ. 

October 4. Passing mucus containing a few amæbæ; incubation period, 


ce 


six day% . è | 
October 7. Dead; typical ulceration of intestine. f # å 
STRAIN IH; FIRST PASSAGE; CAT 7 C 
Delayed «treatment. i 


September 11, 1921. Weight, 800 grams; injected with amæbæ. 

September 15. Passing blood rich in amæbæ; incuhation périod; four 
days; no treatment, B 

Septembef 16.* Bloody stools rich in amæbæ; emetine, 10 milligrams 
per kilogram; forty-five minutes later a stool was passed containing many 
degenerating amæbæ. € r 

September 17. Frequent bloody stools, numerous active amæbæ; eme- 
ting, 10 milligrams per kilogram. D € 

September 18. Found dead; extensive typical lesions of the lower third 
of the large bowel; amæbæ still motile; total emetine, 20 milligrams per « -` 
kilogram Within one day. H NEC e 

Ix the nexf expepiment, feur kittens were inoculated.” All 


f became infected and three were tregted." 
ce € H " 
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September 24, 1921. Weigit, 70 proms; "injected direct from patient. 
September 28. Enema, considerable, blood and many amæbæ; incuba- * 
tion period, four days; emetine, 10 milligrams per kilfgram; after ten 
minutes a few drops of fluid were expelled;sthis was rich in motile amæbæ, 
> but they became rounded up and many degenerated while under observa- 
„tion during the next. fifteen minutes. t. 
Sefttember 29. ” Weight, 120 grams; ” passing bloðd containing amgbæ w^ 
emetine, 10 milligrams per kilogram. » 
September 80. Weight, 750 grams;, formed xt, negatives enema, 
negative; no treatment. 3» v. > * 
October *. Enema, negative. 2 * 
Cstober 8. Passing a little blood rich in amebie; emetine, A milljgrams 
per kilogram 2 x .. 
October 4. Dead; intense inflammation of the lower portiop of the large 
bowel; total emetine, 80 milligrams per kilogram | within five days 
K BTRAIN IV; FIRST PASSAGE; CAT d di 
September 24, 1921. Weight, 520 grams; injdcted direct from patient. 
September 28. Enema, copious amount of blood and many amæbæ;, 
incubation period, four days; emetine, 5 milligrams per kilogram. 
September 29. Soft yellow stool showed noðamæbæ and no gross blood; 
emetine, 5 milligrams per kilogram. . 
September 30. On starting to introduce the rectal tube, a well- fonhed, , . 
stool was passed; no blood nor amæbæ; enema was returned with one 
+ small fleck of blood conthining a few amæbæ; emetine, 5 milligrams ae. 
kilogram. x > 
October 1. , Enema, blood and amæbæ. 2 GÅ 
October 2. Enema, blood and amæbæ. " 
October 3. Found dead; extensive broncho- -pneumonia on the left side; 
slight inflammation and a few minute ulcers in the lower portions of the 
bowel? total émetine, 15 milligrams per kilogram within two days. D 


BTRAIN IV; FIRST ÂSSAGE; CAT 10 


September 24, 1921. Weight, 770 grams; inoculated direct from patient. 

Si tember . 28. Enema, abundant blood, mucus, and amæbæ; ineubation 
poyiod, four days; emetine, 10 milligrams yer kilogram. 

Soptember 29. Soft fæcal stool, negative for blood and amæbaæ; emetine, 
5 miJigrams per kilogram. 

September 30. Weight, 720 grams; enema, negative;  emetine, 5 milli- 
grams pe? kilogrgm. ` ) 
? October 1. Enema, negative. 

October 3. Sacrificed; no pneumonia; some pus in MN Dowel but no > 
amobz found; blood culture gave a growth of streptococcus; total emetine, . 
20 milligrams per kilogram within two days. 


D 
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STRAIN IV; FIRST PASSAGE; CAT 43$ 
Control for Nos. 8, 9, and 10. d E 
September 24, 1921. Weight, 680 grams; injected with amæbæ. 
September. 29. Abyndant blood and amæbæ; incubation period, five 
days.» 


October 7. Dead; no ppenmonia; extensive lesiyns ruine the large, 
bowel; „amæbæ present but no^ motile. e 
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Of seven animals ingculatetk with Straix V in the second 
passage, four became infected, (Nýs; 12 to 15). ' í 
P , VENIS 
e e STRAIN V; SEGIND PASSAGE; CAT 12 2 
November 13, 1921. Weight, 2,400 grams; injected with amæbæ. r 
November 15. Enerff, trace of blood and several active amæbæ; intu-, 
bation period, two days; emetine, 10 milligrams per kilogram. H 


< November 16. Weight, 2,350 egrams; enemg, no gross blood ir micro 
scopically, a few red cells, no amæbæ; emetine, 10 milligrams per kilografa. r 
« November 17. Weight, 2,920 grams; tarry stool; no amebe; emetlae, , 
5 milligrams per kilozram, ecxpelled almost immediately; 2.5 ‘milligrams 
per &ilogram repeated subcutaneously. S KR 
Novemb r 18. Weight, 2,250 grams; enema, negative; emétine, 5 milli- 
e "grams per kilogram returned at oncer D [/ 
November 19. Weight, 2,270 grams; enema“ negative. t 
November 20, Weight, 2,150 grams; enema, negative. 


» November 21. Ill; eacrificed; extensive broncho-penumonia on right side; 


no inflammation of bowel, no amæbæ found; total emetine, probably 25 to 
30 milligrams per kilogram within three days. c 


e STRAIN Y; SECOND PASSAGE; CAT 13 


November 13, 1921. Weight, 650 grams; injected with amoba. 
S November 15. Enema, negative. 
e © November 16. Enema, abundant mucus and many active amæbæ; in- 
cubation period, three days; emetine, 10 milligrams per kilogram; con- 
* eiderable loss after fifteen minutes; 2.5 milligfams per kilogram repested, < 
subcutaneously, e E 
November l7. Enema, negative; emetine, 2.5 milligrams per kflogram ` 
e subcutaneously. N 
November 18. Weight, 570 grams; smáll bloody stool rich in amæba f 
efhetine, 5 milligrams per kilogram; retained. " 
Novémber 19. Enema, negative; emetine, 5 milligrams per kilégram. 
November 20. Enema, negative. € 
Novemðer 21. Ill; sacrificed; extensive bilateral broncho-pneumonia ; 
some kyperæmia of the lower portion of the large bowel; no ama found; 


total emefine, not over 25 milligrams per kilogram. EA a « 
e S e ct 
STRAIN V; SECOND PASSAGE; CAT 14 € 


Contról for Nos. 12 and 13. e 


November 13, 1921. Weight, 1,820 grams; injected with amæbæ, c 
November 16. Passed abundant mucus; one amoeba Cound. . è 


November 2, No stools. * 
November 22, Passing copious amounts of bleod and mueus rich in 
amæbæ. * € 
December 1. Dead; weight, 1,540 grams; had been passing. blood and€ 
mucus continuously; extreme ulcerations throughout entire, large bowel. 
D $ D d 
: STRAIN V; SECOND PASSAGE; CAT 15 Zus 
Control for Nos. 12 and 13. d Pe 
November 13, 4921. Weight, 1,940 grams; infected with am-æbæ. s 
«November $. Enema, blood glots but no amæbæ. . 
€ November 16. Enema, mucus but no afnah. c 
a e á 
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: : » 
November 17. Enema; frpce of blðod and several active amæbæ; incù- 
hation period, four gs $ . 


November 18. No stools, + » ^ 32 7 


November 19. Soft fecal stool contatning a few amæbæ. 


November 20. Dead; inflammation in lower bowel with two distinct 
x ulrers, 


> Mi 


Six adult cats and one kitten were goculated for the fifth 
Nassaite,of this Strain» Three of the cats remained well ‚> P d 


be ` STRAIN V; FIFTH PASSAGE; CAT 10 y 3 D 


H ) 
December 1, 1921. Weight, 970 grams; injected with argogbze. 


December,4. Enema, mucus, Blood, and numgrchs amæbæ; incubation, 


period, three days; emetine, 7.5 milligrams per kilogram. 


LU 
December 5, Weight, 930 grams? mucous stool; one minute area in the ° 


cover-glass preparation shows numerous active amæbæ; twp additional 
preparations showed no amæbæ; emetine, 7.5 milligrams per kilogram; 
slight loss after a half hour. . Y " 
December 6. Enema, negative; emetine, 7.5 milligram? per kilogram. 
December 7. Weight, 900 grams; firmly formed stool; no blood nor 
amoeba, 0 
December 8. Enema, no blood nor amobz, ` 
December 10. Enema, negative. 
December 12, Dying; septicæmia; total emetine, not over 22,5 milji- 
grams per kilogram within two days. id 
` STHÀIN v; FIFTH PASSAGE; CAT 17 Mu 
December 1, 1921. Weight, 2,520 grams; injected with amæbæ.s 
December 4, ”Enema, moderate amount of blood and numerous amæbæ; 


„emetine, 7.5 milligrams per kilogram. 


December 5. Weight, 2,500 grams; enema, mucus; no blood nor amæbæ 
seen; emetine, 7.5 milligrams per kilogram. e 

December 6. Weight, 2,520 grams; enema, negative; emetine, 7.5 milli- 
grams per kilogram. = 

December 7. Weight, 2,500 grams. 

Deceïhber 8. Weight, 2,520 grams; enema, negative. "E 

December 9. Weight, 2,450 grams; enemg, negative. 

Decmber 15. Enema, firmly formed fæces; no blood nor amœbæ. 

Janrjary 16, 1922. In good condition; enema, negative. > 

February 21. Found dead; bilateral broncho-pneumonia; no lesions in 


3 


large Yntes¥ine; total emetine, 22,5 milligrams per kilogram within two 
ddys. A 


STRAIN V; FIFTH PASSAGE; CAT 18 3 5 


a 
December 1,1921. Weight, 2,070 grams ; injected with amæhæ. 


? + December? 4. Enema, abundant blood and numerous amæbæ; incuba- 


tion Period, three days; emetine, 10 milligrams per kilogram; slight bloody 
discharge after fiftn minutes; practically all of the amæbæ are rounded 


up, and some axe disintegrating. 


December 5. Enema, negative; emetine, 10 milligrams per kilogram. 


December Ts. Negativå, H 

December 12. Enema, firmly formed stool, negative, Y > 
December 18. Formed sıbol, negative. 2 
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eJanufry 4,1922. Found dead; I u as Lormal} no lesions in bowel; total 
emetine, 20 milligrams per kitogram Within ‚ode ay... 
STRAIN V; ratu casali t "CAT 19 
P Control for Nos. 16, 17, and 18. * 
December 1, 1921. Weight, 1,700 grams. , 
December 3. Enema, gime mucus, no amæbæ. 
December 4. Enema, bloqi,with active amæbæ. 


a December 5, No stol. £ . ' G VA 


Décember 6. Enema, blood and numerous amæbæ, fe 
e December 7. Dead: deep ulceration of lower portion of large bowel. E 


PROPHYLACTIE TESTS sigi EMETINE SUBCUTANEOUSLY 
. 


D [] Sean V; FOURTH PASY SE; CAT 20 € 

. November 26, 1921. Weight, 670 gyams;, emetine, 10 milligrams’ per 
* Glogram subcutaneously; one-half hour later, afiæbæ injecte(. 

November 97, Formed stool; refuses milk; no emetine given. 


e November #8.' Weight, 570 grams; enema, one small clot of blood, 


numerous active gmtebæ; incubation period, two days; emetine, 5 milli- 
grams per kilogram subcutaneously. 
a November 29. Weight, 520 grams; enema, active amæbæ and blood; 
emetine (rectally), 5 milligrams per kilogram. 

November 30. Passing faucus and fair number of amæbæ; emetine 
(rectally), 5 milligrams per kilogram. 
e December 1. Sacrificed; extensive lesions of lower part of gut; active 
amœbæ; total emetine, 25 milligrams per kilogram within four days. 
e 2 STRAIN V; FOURTH PASSAGE; CAT 2 

November 26, 1921. “Weight, 620 grams; emetine, 5 milligrams per 
kilogram, subcutaneously; a half hour later, amæbæ injected. 
e November 27. Enema, mucus and an orcasional amæba; incubation , 
period, one day. Emetine, 5 milligrams per kilogram, subcutaneously; "` 
vonðted. ` ^ 

November 28. Small blood- tinged, Stool, amæbæ numerous; emetine, 5 
milligrams per kilogram, subcutaneolisly. 

November 29. Blood-tinged stools, active amæbæ; emetine, 5 iac den 
per kilogram, (rectally). 

November 30. Dead; extensiye pneumonia on left side; slight superfici l 
inflammation of lowermost part of bowel; total emetine, 20 millignams 
per kilogram within three days. a 


STRAIN V; FOURTH PASSAGE; CAT 22 é 


(es 

November" 26, 1921. Weight, 570 grams; emetine, © milligrams per, 
kilogram, suheutaneously; a half hour later, amæbæ injected. o 

November 27. Enema, negative; emetine, 5 milligrams per kilogram, 
subcutaneously; vomited. 

November 28. Fecal stool; enema, negative; emetine, 5 milligrams per 
kilogram, subcutaneously; drank milk freely. f e 

Movember 29. Enema, negative. 3 

December 1. Enema, a little mucus; one amæba found; incubation pe- 


riod, five days; very ill; chloroformed; lungs i d rectum, moderate 
superficial inflammation; heart-blood culture, Bacillus pyocganeus;, total 


emetitie, 15 milligrams Ger kilogran® within two, days. x 
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total papaverine, 100.milliframs per yilogram within one day; totaPquinige, , 

not over 2200 milligrams Wr kilogfam within fourteen days. 

stray Za Prod assace ; CAT 28 ked š 
March 18, 1921. Weight, 1520 grams; injected with, amæbæ. = 
March 28.  Enema, no blood; mucus and a few amcæbæ; incubation . 

period, ten days; papaverine? 50 milligram} Pere kilogram. tl 
March 29. Enema, a little mucus, no blood nor amæbæ; papaverine, 

5 milligrams per, kilogram, ‘+ 


2 1 e 
at à Mätcy 30. Very droWsy; enema, some blood and a few amoba;" nof 


» 
‘> 


» 
MI 


» 


treatment. * D 

March 31. Degd; lower portion of reetum is filled with ®lood and the S 
mucosa shows extensive lesions; sectiows show amæbæ; total papayerine, 
125 milligrams per kilogram within one day. e D] . 

» STRAIN VIT; THIRD PASSAGE; CAT 29 . 
March 1831921. Weight, 1,440 grams; injected with amæbæ. 
March 28. Enema, formed stool, some mucus and several %mæbæ; incu- 

bation period, ten days; quinine (1 per cent), 100 nilligram® per kilogram. e 

March 29. Formed stool in cage; enema, trace” of blood and many 
amæbæ; quinine (2 per cent), 200 milligrams fer kilogram. 

March 30. Enema, formed stool; no blood nor amæbæ; quinine, „200 
milligrams per kilogram. 

March 31 to April 13. Formed stools; enenfa, no blood nor amæbæ. 

April 18. Dead; autopsy, lower portion of large bowel contains formed 
stool; bowel wall is uleerated and œdematous: smears show definite amabæ me 
total quinine, not over 500 milligrams per kilogram within two days. » 

"STRAIN VIIL; THIRD PASSAGE ; CAT 80 * 

June b, 1921. Weight, 1,360 grams; injected with amæþæ. + A 

June 7. Evema, negative. 

June 8. Passing blood-streaked mucus rich in amæbæ; incubation» 

"period, three days; quinine, 200 milligrams per kilogram, in 2 per rent 
solution. ` P í 
June 9. Enema, trace of old blood, one amæba; quinine, 200 milligrams 


per kilogram. ” m 
June 10. Enema, some tarry blood, no amæbæ; quinine, 200 milligrams 
per kilogram. * 


w Juñe11. Weight, 1,320 grams; enema, negative; quinine, 200 milligrams 
per kilogram. Í KR 
Jupe 12, Enema, negative; quinine, 200 milligrams per kilagram. 
June 13. Quinine, 200 milligrams per kilogram. 
June 14. Weight, 1,280 grams; active and strong, but shows slight 
muscular tremors and a little nystagmus; treatment discontinued. 
June 17. Enema, negative. e H » 
June 22. Weight, 1,200 grams; enema, negative. 
June 2&  Enema, negative. 
July å. Weight, 1,150 grams; enema, negative, : 
July 15. Weight, 1,150 grams; formed stool; ehema, negative; observa- 
tions discontinued; total quinine, not over 1,200 milligrams per kilogram. 


TREATMENT WITH BENZYL BENZOATE 3 
The *öxieity of benzyl benzoate proved to*be much greater 
than we had expected, »An adult cat injeeted pér rectum, with, 
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. « ©t 15 cubic centimeters per kilogram, in „suspension“ in normal - i: 
` safine, died within twenty-four Y.ours.'«A, seðond cat, injected 
with &5 cubic centimeter per«kjlogránt on twð successive days, ' 
"remained well. , x £x ^ 


STRAIN VIII; FOURTH PASSAGE; CAT 81 


June 13, 1921. Weight,” 


f June 15. Enema, blood id numerous amæbæ; incubation period, two 
days; benzyl benzoate, 0.5 cubic centimeter per kilogram ; a few drops were FÅ 
expelled containing numerous dead amæbæ. ; 

*June 16. passing "fresh blood freely, amæbæ numerous and active; 
* benzyl benzoate, 0.5 cubfe centrneter per kilogram. * 
EE June 17. pest; extef sive typical lesions of large bowel. e 


D 


STRAIN VII; FOURTH PASSAGE; CAT 32 c 


. 
* “Control for Strain VIII. * e 
June 13, 1921. Weight, 1,680 grams; injected with amobz. 
June 16. Emema, mugus and a few red cells and amæbæ; incubation 
period, three days, ' 
June 18. Dead; three deep ulcers in large bowel. 


"oc III. CLINICAL OBSERVATIONS 


Several plants belongifg to the family Simarubaceæ are very 
e popular among the peoples native to the Tropics as remedies for 
* he‘treatment of dysentery; considerable evidence has accumu- 


1,570 grams; injected with amæbæ. 2 


letgd indicating their favorable action im amæbic infections* , « 


«Two of the best known are Brucea amarissima (Loureiro) 
Merrill“ (B. sfimatrana Roxburgh), from which is ‘derived the 

w tho-sam powder of China, and Castela nicholsoni Hooker, or „e 

c « chaparro amargoso, of Mexico. These plants possess an in- 

tensely bitter toxie principle, but it has not been identified nor 

even isolated in sufücient quaptity for use ineclinical work. 

Favorable fesults have been obtained in amoebie dysentery with 

C. nicholsoni, even in cases which failed to respond to em&ine. 

In the work here set forth we have compared the action of C. 

e .  nicholson? of central America with other members of the Simáru- 

baceæ occtirring in the Philippines, with the object of déter- 

mining whether some of the local species could be nsed to 
advantage in place of emetine. In addition to Castela micholsoni * 

« two species*of other genera were available for study; namely, 

Harrisonia perforata (Blanco) Merrill and Brucea amgrissima 

. (Loureiro) Merrill. Few of the poorer Filipinos, even though 
£ ə they live in Manila, ever receive adequate and thorough treat- 

merit with emetine under satisfactory laboratory control. Sim- 

plification of the treatment is urgently needed. à 

Treatmént of dysentery with extracts of“ the Simafðnaceæ 
has always suffered from the disadvantage, that no standardizae 
tign of dosage has been attempted. In the complete absence of 
R e: t ve 
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" STRAIN, V; FOURTH PASSAGE; CAT 23 M | = e 
"n D R 
» Control for Nos. #0, 21, and, 22. v e 
November 26, 1921. Weight, 510 ıglams; amæbæ injected. = , D 
November 27. Two soft mucous stvols; no amæbæ. , E 


November 28. Blood-tinged stool; one motile amoba found in fifteen 
minutes' search; incubation period, two days. mi 
November 29. Passing blood freely with many amobæ. 
si December 1. Very ill; sacrificed; inflammation of rectum with one large 
Fulcer; blood culture, coarse gram-positive bacillus; one other control"fov 
this series died the second day after injection of «mobe; no lesions of 


bowel » . E KR vo» , 


Y H 


5 S STRAIN Vif FIRST PASSAGE; ca 24 
December 4, 1921. Weight, 520: grams; emetine, 10 milligrams per kilo-v 
gram; a.half hour later, amæbæ injected. 
December 5. Emetine, 5 milligrams per kilogram. , 
December 6. Enema, negative. M mt 
December 8. Enema, negative. si H 
December 10, Enema, negative. ] 
December 12. Enema, blood and amæbæ; incubation period, eight days. 
December 13. Sacrificed; extensive inflammation of lower third of large 
bowel; active amæbæ; blood culture developed a staphylococeus; total E 
emetine, 15 milligrams per kilogram within one day. av 


o ww 
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STRAIN VI; FIRST PASSAGE; CAT 25 
E 


December 4, 1921. Weight, 650 grams; emetine, 5 milligrams per bild 
gram; a half hour later, amæbæ injected. " » 
, December & Emetine, 5 milligrams per kilogram. > Y 
December 8. Enema, negative. è 
December 13. Enema, negative. 
Deçember 17. Enema, negative. H j 
December 19. Found dead; typical inflammation in lower part of bowel; 
total emetine, 15 Ynilligrams per kiloaram within two days. i ' 


DI 


» STRAIN VI; FIRST PASSAGE; CAT 26 = 
Ccñtrol for Nos. 24 and 25. , S » 
December 4, 1921. "Weight, 700 grams; injected amæbæ. 
ecember 7. Enema, abundant blood and amobz; incubation period, » 
threð days. » 
eDgcember 12. Dead; typical lesions; two older cats weighing 1,650 and 
„1,700 grams were inoculated as additional controls for this sefies, but they 
failed to become infected. 


v D m 


a 
" TREATMENT WITH PAPAVERINÐ AND QUININE 
^ 


5 ; 
ATest for toxicity—The fatal dose of papaverine for cats is 

. usually stated fø be 100 milligrams per kilégram of body weight > 
injected subcutaneously. "Two adult cats were injected per rec- 
tum with papaverine hydrochloride in 2 per cent solution, using 
50 milfigrams per kilogram. On the second day this dosage was 
repeated in one animal; the other was given 75 "milligrams per 


» kilograrg. Both became extremely drowsy, but recovered. , 
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‚The éethal dose of quinine for cats wes not detefmined, but 
in one animal under treaéthent Tae quantity ‘was pushed until 
„toxic Symptoms developed. Tre dihydrochloride was used as a‘ 
€outine in 2 per cent solutiox.. After giving the therapeutic 
` enemata the animals were, held as usual with the head down- 
ward for a half hout4 but on returning them to their cages, . 
a stool was always paesed promptly. Therefore, the dosages, 


recorded in the protocols represent merely the amounts ip jécted,^ 


the quantity absorbed being necessarily smaller than the re- 


- corded figufes. 4 we s ‘ 
. *- Qno VII; E PASSAGE; CAT 2T ` 
. í c « 
Margh 18, 1922. “Weight, 1,800 grams; injected with amœbæ. ` 


* * March 21. Enema, trace of blood afid a few typical entamæbæ; ineu- 


bation period, three days; papaverine hydrochloride, 2 per cent solution, 
50 milligrams,per kilogram, 

March 22. Weight, 4,700 grams; fæcal stool in cage; enema, fæcal 
matter and one 'small bleod clot; many degenerated cells resembling 
aámæbæ; one nonmotile amæba seen; papaverine, 50 milligrams per kilo- 
gran. 

March 23. Weight, 1,72Q, grams; passing blood and numerous amæbæ; 
quinine dihydrochloride, 2 per cent solution, 200 milligrams per kilogram. 

* &Iarch 24. Enema, no blood nor mucus, one amæba found; quinine, 200 
milligrams per kilogram, almost completely expelled; repeated in the after- 


rogn. * e , 
March 25. Enema, negative for blood and amcebe; quinine, 100 milli- 
grams per kilogram. Á n 


March 26. Weight, 1,650 grams; enema, blood and mucus and nume- 


frous active amæbæ; quinine, 200 milligrams «per kilogram. 


arch 27. Weight, 1,650 grams; enema, negative; quinine, 200 milli 
Es per kilogram. c 

Mareh 28, Enema, negative for (Þlood and amæbæ; quinine, 100 milli- 
-grams per kilogram. 

March 29. Weight, 1,730 grams; enema, negative; no SSH beses 
formed Stool 

March,30. Weight, 1,700 grams; enema, no blood, a few SØDE: 
quinine, 200 milligrams per kilogram. € 

March %. Enema, negative. "c 

April 1. Weight, 1,600 grams; passed mucus and amæbæ; quinine, 200 
milligrams fer kilogram. D 

April 2. Quinine, 200 milligrams per kilogram. x 

April 3. Enema, a little mucus; several amæbæ; qrinine, 200 milligrams 
per kilogram. 

April 4. Enema, a little mucus and, after twenty minutes’ Berrch, one 
amoeba; quinine, 200 milligrams per kilogram. ‘ 

April 5. Enema, formed stool negative for blood dnd amœbæ: imme- 
diately second enema, blood and mucus and many amæbæ: quinine, 206 
me per kilogram. 

April 6. Weight, 1,570 grams; enema, numeróus amæb=; "SHerificed; 
extexsivo deep wcerations widely distributed throughout the large Dowel; 
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“total papaverine, 100 milligrams yer þilogram within one day; totaPquinine, i 
not over'2,200 milligrams ` per kilogfam within fourteen days. 
STRAY PET ROMPASSAGE; CAT 28 KW d 

March 18, 1921. Weight, 1520 grams; injected with amcebe. a 

March 28. Enema, no blood; mucus and a few amæbæ; incubation . 
period, ten days; papaverine? 50 milligrams perp kilogram. 


+ 


> Se March 29. Enema, a little mucus, no ‘blood nor amæbæ; papaverine? 
mv 75 milligrams pex kilogram. WI » ff 
y 3 Mätch 30. Very drowsy; enema, some blood and a few amæbæ;*n 
treatment. v 
" 9 March, 31. Dead; lower portion of revtum is "led with dlood and the N 
xd v mucosa shows extensive lesions; sections show amæbæ; total papayerine, 
d 125 milligrams per. kilogram wijhin one day. » » D] . 
d wv STRAIN Vil; yr HIRD PASSAGE; CAT 29 » 


* o 
March 1851921. Weight, i 440 grams; injected with amæbæ. 

March 28. Enema, formed stool, some mucus and several 'amæbæ; incu- 
bation period, ten days; quinine (1 per cent), 100 milligram? per kilogram. o 
March 29. Formed stool in cage; enema, trace'of, blood and many 

>  amœæbæ; quinine (2 per cent), 200 milligrams fer kilogram. 
March 30. Enema, formed stool; no blood nor amæbæ; quinine, „200 
milligrams per kilogram. 
March 31 to April 13. Formed stools; ener?a, no blood nor amæbæ. 
April 18. Dead; autopsy, lower portion of large bowel contains formed 
stool; bowel wall is "ulcerated and oedematous: smears show definite amæþæ;., o 


total quinine, not over 500 milligrams per kilogram within two days. 
gi 


' "grRAIN VIII ; THIRD PASSAGE ; CAT 30 D 
» A June 5, 1921. Weight, 1,360 grams; injected with amæþæ. m g 
H June 7. Erema, negative. 


June 8. Passing blood-streaked mucus rich in amæbæ; incubation, 
” period, three days; quinine, 200 milligrams per kilogram, in 2 per p 


2 solution. V 
June 9. Enema, trace of old blood, one amæba; quinine, 200 milligrams 
per kilogram. ” ` v 


June 10. Enema, some tarry blood, no amæbæ; quinine, 200 milligrams 
per kijogram. ” 
A Jule 11. Weight, 1,320 grams; enema, negative; quinine, 200 milligrams 
per Yilogram. 

June 12. Enema, negative; quinine, 200 milligrams per kilogram. 

June 13. Quinine, 200 milligrams per kilogram. 


DI 


H ‘June wt, Weight, 1,280 grams; active and strong, but shows slight 
= muscular tremors and a little nystagmus; treatment discontinued. 
JuXe 17. Enema, negative. a 2 $3 
June 22. Weight; 1, 200 grams; enema, negative. 
E June 2% Enema, negative. » 
July 3. Weight, 1,150 grams; enema, negative. 
EN July 15. Weight, 1,150 grams; formed stool; ehema, negative; T 


tions discontinued; total quinine, not over 1,200 milligrams per kilogram. 
TREATMENT WITH BENZYL BENZOATE 
v The ^lóxieity of benzyl benzoate proved to-be much greater 
than we had expected, «An adult cat injeeted pdr rectum with, 
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© 1.5 cubic centimeters per kilogram,’ in „suspension“in normal 
' safine, died within twenty-four Yours. "e A, seðond cat, injected 

with 0.5 cubic centimeter perekjlogránl on twð successive days," 
"remained well. , » Ga 


STRAIN VIII; FOURTH PASSACE; CAT 31 
€ 2 € 


June 18, 1921. Weight,"1,570 grams; injected with amæbæ. e. 
June 15. Enema, blood aud numerous amæbæ; incubation period, two d 
days; benzyl benzoate, %.5 cubic centimeter per kilegram; a few drops were á 
expelled containing numerous deag amoebz. R 
«June 16. Passing'frçsh blood freely, amæbæ numerous and active; t 
* benzyl benzoate, 0.5 cubfe centtneter per kilogram. å D 
June 17. Dead; extef sive typical lesiong of large bowel. D 
e . STRAIN VII; FOURTH PASSAGE; CAT 32 e 
* ‘Control for Strain VIII. ' € * 
. June 13, 1921. Weight, 1,680 grams; injected with ameba. 
, June 16. Enema, mugus and a few red cells and amæbæ; incubation 
period, three days. " 
June 18. Dead; three deep ulcers in large bowel. e 
un III. CLINICAL OBSERVATIONS 
Several plants belongifig to the family Simarubaceæ are very 
penular among the peoples native to the Tropics as remedies for 
© Ghe-treatment of dysentery; considerable evidence has accumu- 
letgd índicating their favorable action in amoebic infections* , « 


« Two of the best known are Brucea amarissima (Loureiro) 


Merrill“ (B. smatrana Roxburgh), from which is ‘derived "the 
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Lho-sam powder of China, and Castela nicholsoni Hooker, or „e 


chaparro amargoso, of Mexico. These plants possess an in- 
ius bitter toxic principle, but it has not been identified nor 
even isolated in sufficient quaptity for use in*clinieal work. 
Favorable fesults have been obtained in amæbic dysentery with 
C. nicholsoni, even in cases which failed to respond to emétine. 
In the work here set forth we have compared the action of C. 
nicholson? of central America with other members of the Simáru- 
baceæ occúrring in the Philippines, with the object of déter- 
mining whether some of the local species could be nsed fo 
advantage in place of emetine. In addition to Castela nicholsoni * 
« two species*of other genera were available far study; nately, 
Harrisonia perforata (Blanco) Merrill and Brucea amarissima 
(Loureiro) Merrill. Few of the poorer Filipinos, even though 
ethey live in Manila, ever receive adequate and thorough treat- 
merit with emetine under satisfactory laboratory control. Sim- 
plification of the treatment is urgently needed. E 
Treatmént of dysentery with extracts of'the Simafübaceæ 
has always suffered from the disadvantage that no standardiza. 


tion of dosage has been attempted. In the complete absence of 
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any guidiny information concerning the rather feeble commer- , + 


cial preparations, it is probäh% that quantities have been used 
"which fall considerably snot of both the tolerated and the 
effective doses. In our work wg have prepared some concen- 
trated and highly toxic extracts. of two of these plants. No 
attempt has been made to determine shemically the content 
of the active principle. "Phe fatal dose for rabbits was estimated 
Min oder to secure a general guide for commeneing the adminis-, 
tration in man. 
Method of preparation.—The bitter pri ciple of these plants 


is soluble in either alcohol or water. "Elimination of the greater ` 


portions "of the gums, resins, chlorophyll, and starch can be 
readily effected by extracting first with alcohol, evapuratirg , 
almost to Uryness, and then extracting the residue with water. 

For Castela nicholsoni the smaller twigs were ground to a fine 
powder. The bitter principle of this was extracted by boiling ' 
for several hours with methyl alcohol,'in the proportion of 1 
kilogram of the powder to 5 liters of aleohol. One extraction 
removed the bitter principle almost completely. After filtration 
the aleohol was evaporated at low temperature, and a tarry 
residue was left behind. A quantity of residue representing 
12 kilograms of the powdered plant was extracted with 200 
cubic centimeters ot water divided into small portions. This 
extract was found to be very toxic for rabbits, 0 ,i eubie centi- 
meter injected subcutaneously producing death overnight. For 


'" convenience, this quantity of 200 cubic centimeters was diluted 


to 1 liter. Injected subcutaneously, 1 cubic centimeter of this 
solution per kilogram killed rabbits within twenty-foar hours; 
0.5 cubic eentimeter produced .*o symptoms. 

The extracts of Harrisonia perforata and Brucea “amarissima 
weri very kindly prepared by Dr. H. I. Cole, of the division of 
organic chemistry of the Bureau of Science. The extraction of 
these two drugs was carried out more thoroughly than was done 
in the case of Castela; the toxicity of these extracts represents, 
roughly but rot accurately, the relative toxicity of the corre- 
' sponding plants. Ethyl alcohol was substituted for methyl. 
The Harrisonia perforata material was shade, dried, and the 
branches and leaves were ground to a coarse powder. Only the 
szeds of Brucea amarissima were used. Á rather dilute prep- 
aration of Horrisonia was employed, of which 2 cubic centi- 
meters represented 1 gram of the original plant. Rabbits were 
killed An from twenty-four to forty-eight hours by the sub- 
cutäneous’injection of 15 cubic centimeters of this solution, but 
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D 
net by 10 cubic centimeters. 4 more:ctncentrateð solution of 
Bruceg was employed. One cubic, centimeter represented 4 

« grams of the original seeds, and subcutaneous injection of rabbits 
“with this amount resulted fatálly in From twelve to twenty-four 
hours; 0.5 cubic centimeter was witheut any apparent effect. 


Clinical results.—A of the patients studied were cases of $, 


frank amebic dysenters* Seen either in the first attack or during 


a "t$pical recidive. Five patients were ‘treated with «Caste 


nicholsoni, two wit Brucea amarissima, and two with Harri- « 
sonia perforata. reparatiqns of these plants were always , 


given by mouth, except in one instapee, where a few doses were 
givene by injection per rectum. „Prompt relief of symptoms, 
accompanied by the disappearance of amaebz from,the stools, 
was obtained only with Castela nicholsoni. With each of the 


* others, some clinic# improvement occurred for a few days, 


but in three df the four cases the amcebze persisted and the 
Symptoms returned while the patients were under treatment. 
In four of.the cases treated with Castela we have been able to 
secure an examination ‘of the patient after an interval of sev- 
eral months. One patient relapsed; three remained entirely 


* f frée of symptoms, although one was passing cysts of Entamæba 


*justólytica. The last case illustrates well that freedom from , 


clinical symptoms dges not constitute a biological test for the 

eradication of entamæbæ. However, we would net belittlé the 

* value of a drug which affords prolonged clinical relief. 
f SUMMARY 


1. Three species, representing three genera qf the Simaruba- 
eem, weretested for their effidacy in treating amæbic dysentery 
in map; namely, Harrisonia perforata (Blanco) Merrill, Rrucea 


amårissima (Loureiro) Merrill, and Castela nicholsoni Hooker. + 
2, Hdrrisonia perforata was not especially toxic for animals; | 


it was readily taken by patients but was inefficacious against 
amæbæ. i EE 

3. Brucea amarissima was very toxic for animals, produced 
nausea readily in patients when taken by mouth, and its act/on on 
amæbæ was of little value. NV 


4. Castela nicholsoni possesses a distinctly toxic*principle, « 


therapeutic doses axe well borne by patients, and in five cases it 
gave prompt relief of symptoms accompaniel by the disap- 
pearance of the amæbæ. | D 
5. After an interval of several months four of fhe cases 
treated with Castela were rejxamined. A relapse occurred in 
‘ * 4904043 ; "e Ze 
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us patient; two othezs remained perfectly well, but C9sts of 
Entamæba histolijtica Were fóünd in:the stool of one; in the 
‘fourth no symptoms havé apþerrád, and the stool was negative, 
microscopically on two examinations. , 3 
6. This work, taken in, conjunction with previous experience, 
. ^ suggests that Castela nicholsoni compares” very favorably with 
emetine, both in immediate and in Aral effects of treatment. 
"The ‘Administration òf Castela can be effected very siniply. 
, Neither Castela nicholsoni nor emetine, as niployed at present, 
is an ideal agent for the eradication of E tamæba histolytica 
infections in man. 3 g 
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2 CASTELA NICHOLSONI > 


Case 1.—Adult Filipino. Pulmonary tuberculosis. Duration of dysen- 

tery ten days, Symptoms started with a chill and fever, and bloody 

^ , mucous discharges as often as fourteen times daily accompanied by tenes- 
mus. Temperature normal Stools show numerous Entamæba histolytica. , 

Tioculations in kittens produced typical dysentery (Strain II of preceding 

section). Castela nicholsoni started, 2 cubic contimeters being given daily 

with the evening meal for six days. After the third day of treatment, the 


) 


, 


number of stools diminished to two or three daily, the blood almost disjb- , , 


peared, but the amabæ persisted. On the seventh day after starting 
. treatment, an examination’ of the stools after a saline purge showed a few? 
amæbæ; the dosage of Castela was increased to 4 cubic centimeters, given 
as before, with the evening meal. Three days later no amabæ were found 
in the stool and treatment was discontinued. The patient remained ap- 
? parently well, but ten days after discontinuing treatment, E. histolytica 
3 was again found in the feces. Castela was given in 4 cubic centimejer 
amounts daily for three days and the amæbæ again disappearbd. The 
patient was discharged from the hosrjtal eighteen days after treatment 
was finally discontinued, two successive examinations of the stool after 
saline Furgation showing no amebz. > 
> Thiv patient was admitted to the hospital seven months latér, He was 
? jn an advanced stage of tuberculosis, and the symptoms of dysertery had 
5 returned. He was put upon routine treatment of the hospital for dysen- 
tery ahd responded fairly well. He died four weeks later, tuberculosis 
> evidently being an important factor in his death. The autopsy showed 
H tyberculosis of the lungs and intestine, and also some acute amobic lesions 
of the Jarge bowel. " 5 
Case 2.—Adult Filipino. Onset of dysentery, thirteen years ago. The 
, first attack,lasted about sixteen months, and there was one’ severe re- 
currence three years ago. The present attack began insidiously a few 
weeks ago. he pgtient is now having four to vight bowel movements 
daily. Large numbers of Entamæba histolytica are present. Inoculation of 
kittens produced typical dysentery (Strain III). A daily dose of 5 cubic 
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D certimeters of Castela was given for«fotr days! On the third day after 
treatment no amebe were found in the stools} there was marked consti- | 
‘ pation during the latter half of the figst Geek after treatment was started. 
Æ'reatment was suspended for eight days,‘the stools remaining negative 
for amæbæ. Then a second course of Castela was given, using 5 cubic 
centimeters daily for ong eveek An examindtion of the stools four days 
after the last dose of Castela showed no amæbæ. The patient insisted on ® e 
leaving the hospital, do retfirh to the harvest fields. He has not been T 
seeh since. ‘ gf at. d 
„Case 3.—Adult Filipina. Duråtion of disease, four months. During : 
this time thefe have ben several partial remissions and a few, isolated i 
doses of emetine have geen given At present the patient is having as * i 
many as twqnty scanty, bleody, mucous sols daily with muck tenesmus. 
She suffers from general malaise, abdominal pain, and marked tenderaess 
along the ascending, descending, and transverse colon. Thegstools show 
numerous Entamæba histolytica, and kittens were readily infected (Strain 
e IV). Castela«was given, in 4 cubic centimeter doses daily for one week. 
Constipation set in after the second dose. A stool obtained by a saline 
purge on the third day of treatment showed no blood, mucus, nor amæbæ. «* 
The patient left the hospital against advice at the end of the first week. 
This patient was seen nine and one-half months later. She had remained 
entirely free from symptoms nd had gained markedly in weight, An exam- 
ination of the stool showed no amæbæ, and concentration by the method of 
< « Érðpper and Row(2) showed no cysts. 

Case 4.—Adult Filipina. Onset of dysentery three days ago during 
Corvalescence from typhoid fever. Large numbers of Entameba histolytich , . 
were present in stool; these were virulent for kittens (Strain IV). Daily ^ 
doses of Castell of 5 cubic centimeters were given for five sgiccessive Uays. Á 

e Constipation developed on the third day of treatment. A stool specimen 
examined one week after discontinuing Castela was negative for blood? © 
and, amæbæ. Nine months later the patient was in good health. A speci- . 
men of síbol showed no amæbæ, and no cysts were found after conéentra- 
tion. A second stool specimen obfrined two weeks lager after a saline 
purge was likewise negative. 

Case &.—Filipino child, aged 10 years. Duration of disease twotweeks. 
Acute onset*with bloody, mucous stools. Entamæba histolytica abitadapt, . 
producing» a typical infection ih kittens (Strain V). Castela given in 2 
eubic centimeter doses daily for eight days. The symptoms improved x 
promptly. On the second day after starting treatment, no amæbæ were 
seen; on the fourth day a single amæba was found; from thq fifth day ë 
on the examinations were uniformly negative. Ten dafs after treatment < 

^/ was discontinued the boy was diseharged from the hospital. Eight months 
later he was found to be entirely free from symptoms. A specimen of 
stool after salts showed four-nucleated cysts of E. histolytica. 

E 


e . BRUCEA AMARISSIMA e 
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Case 6.—Adult American. Has had dysentery off and on for two years. 
The stools contained blood and numerous Entamæba histolftica, Kittens , 
D 


e 


3 
e 
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were easily Infected. Bracea was given in 1 cubic centimeter does tvsice 

daily and caused vofniting wh sever%l occasigns. During the first five days 

> of treatment the symptoms deve and the blood gradually disappeared. 
The amobz became rather scgrce, uj never disappeared altogether. 07° 
account of nausea, rectal administration of Brucea was started, giving 4 
cubic centimeters daily, diluted with 300 cubic egntimeters of water. „After 


‘> the third day of rectal treatment, blood appeared in the stools again, the 


) 
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> small numbers. Brucea was started in d cubic centimeter doses, but caused ` 


amæbæ were numerous, and the patient was"&ransferred to specific treat- 
. . 


A mento . D 


Case’, — Adult Filipina. Onset of dysentery, ten days ago. The stools 
Consisted of blood-streaked mucus; Entamæba h%tolytica present, but in 


vomiting wery regularly. Nevertheless, three days later the amæbæ dis- 
appgared from the stools, but the dysentery continued. The coexistence of 
bacillary dysentery was suspected} but was not confirmed bacteriologically. ' 
The patien? did not respond definitely to antidysenteric serum, but the 


symptoms disappeared gradually without further specific treatment. We 3 


are not inclined to attribute the disappearance of the amæbæ to the mini- 
mal amounts of Brucea that were retained. 2 ^ 


3 
HARRISONIA PERFORATA a 


Case 8.—Adult Filipino. Duration of disease very uncertain. The pres- 
ent attack began about eleven days ago with from six to eight bloady, 
mucous stools daily. Entamæba histolytica was present in considerable" 
numbers. Inoculation of,a kitten produced typical dysentery (Strain VIb’ 


Treatment was started with 30 cubic centimeter quantities of a dilute prep- | 


aration of Harrisonia, given twice daily. On she second day vf treat- 
ment, the stools were free from blood, and on the third day no stools were 


"m passed; on the fourth day a specimen obtained by a saline purge showed? 
no blood nor mucus, but a few motile amæbæ were present. On the pni E 


day nf treatment bloody, mucous stools were passed, containjng fdirly 
numerous amebe, The Harrisonia was discontinued and benzyl benzoate 
was substituted, giving 2 cubic centitheters of a 20 per cen$ solution in 
alcohol three times daily. During the next three days the symptoms in- 
creased in severity and amæbæ persisted in large numbers. „ Accordingly 
treatment was commenced with Castela wicholsoni, giving 5 Cybie centi- 
meters daily for seven days. The symptoms and amæbæ disappeared 
promptly, and the patient has not been seen since that time, » 

Case 9.—Adult American. Duration of dysentery one and one-half years, 
with freqüent remissions. Has had one short course of emêtine. Acute 
“exacerbation a few days ago. Entameba histolytica was ‘abundant in 
stools. Kittens were, infected (Strain VII). Harrisonta was given each 
evening in 50 cubic centimeter dosage for four days. The number of stools 
diminishga’ somewhat and the patient felt more comfortable, but the ex- 


crJüon of Blood, containing active amæbæ, continued. The dosage of , 


Harrisonia was Cen changed to 20 cubic centimeters, given three times 
daily. The Stools showed blood and amæbæ constantly and, four days 
later, there was a distinct exacerbation of symptoms. The Harrisonia was 
discontinued and specific treatment started. The quantities of Harrisonia 


given' were tolerated without discomfort, : 5 2 
2 > 
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ou THE EFFECT OF STASIS ON THE DEVELOPMENT OF 

. 'AMGIBIC 'DYSENTERY IN THE CAT à = 

PE 
Gen ‘By ANDREW WATSON SELLARDS * r { 
: Of the Bureau of Science, Manila, d é 
TES P end . 
D e 
$ t LAMBERTO Ligya " 


€ 
e «Of the College of Medicine and Surgery, University of the Philippit.es 
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Extensive experimentation in the iransmission of amoebic 

« dysentery te lower animals has served to emphasize three appa- 
rently unrelated facts: (a) During the subpassage of virulent 

strains of Entamæba histolytica through a long series of kittens, 
“py’reetal inoculation, a few individuals from time to time escape 

x infection; on reinocula&on these animals are found to be just 

SÅ as, susceptible as are normal animals; (b) on the contrary, when 
* «the cæcum is exposed by laparotomy and the infective material 
éntroduced directly through the wall of the cæcum into the lumen 

' of the bowel, then infection takes place with surprising regular- 
ity; (b) in either cafe, whether the amæbæ are infroduced*into 


e „the cecum or injected per rectum, the initial lesions occur in the 
€ 


c ` extreme lower portion of the large bowel. 

The ogcasional failure to infect a susceptible kitten with, viru- 
lent amæbæ injected per rectum is not of itself remarkable, the 
conditions naturally being sómewhat uncertain as compared 
with the injection of virulent protozoa and bacteria directly 
into the tissues. The explanation for the constancy of ‘infer 
Ze tion after intracæcal inoculation is not immediately apparent. 

Indeed, sume authors, inexperienced in this mode of inoculs.tion, 

have denied the value of the procedure. The lesions, develop, 

not at the site of inoculation, but at the opposite'end of the large 

« bowel From he location of the early lesions it would be alto- 
gether imposible to determine whether a kitten had been injected 

& per rectum or into the cæcum. In any case, it seerhis a little 
e strange that the upper two-thirds of the large bowel, which is 
.pfactically a straight tube in the kitten, should escape damage 
until after the process has secured a firm foothold in the lower- 
most poftion. : Ij seemed to us not improbable that oz single 
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- Factor might have an important bearing on these three features. 


Certainly, the short ang straight large intestine of the kittèn 


«presents no striking differences along its course. However, the 


contents of the proximal two-thirds are fluid, while in the lower," 
third there occur formed fæces with moderate secretion of 
raucus. The question of'how Entamæbað yistolytica can injure 


» and penetrate the normal mucosa has,hgen much discussed, but 
Yhis yoint of stasis jn the distal end of the bowel certainly 


affords'an opportunity for the organisms to gain a foothold. 
The subsequent dissemination of the lesionA indicates that there 
are no pronounced differences physiðlogically in «the susgepti- 
bility of Various areas of ti large bowet. D 

. The importance of gtasis ama factor in determining thé loca » 
tion of the'initial lesions was tested experimentally. » The large 


intestine of a half-grown cat was exposed by laparotomy under S 


general anzsthesia. A broad ligature ‘was placed around the 
middle of the bowel and tied tightly ehough to obstruct the 
lumen. A suspension of Entamæba histolytica, obtained -by” 
sacrificing an infected cat, was injected jnto the cæcum. There 
was no indication of any postoperative discomfort. Two days 
later, the animal was sacrificed, Below the ligature the larde , 
intestine was practically free of fecal matter and showed no 


' lesions. Above the ligature, in the cecum, 3 centimeters froin 


the noint of inoculation, one well-developetl lesionswas present 
which contained numerous individuals of E. histolytica, 


'" In a second experiment, two adult animals were operated d 


upon jn the same way, the ligature being placed at the junction 
of the upper and the middle thirds of the large bowel. The 
inoculation of amæbæ Was made through the tip of the cecum. 
At the same time, ten other animals that were to be used for 
other:work were inoculated per rectum under general anæsthesia. 


`- Thess ten were injected with amæbæ Before the inoculations were 


hour .and twenty minutes, Of the animals receiving rectal 
injections, two kitiöns and one half-grown cat became infected; 


» the other seven remained negative. The two adults, ‘Inoculated 


intzacecally, were sacrificed on the third day. Both showed 

extensive lesions? In one, the bowel below the ligature con- 

tained only clear viscid fluid in which a few individuals of 

Entameha histolytica were seen. There was no trace of macro- 

scopic’ lesions. Immediately above the ligature, there yas 
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o fe moderate impaction of feces. In ‚the cæcal end there was ex-- 
' tensive Superficial erosion of the thucosa, with atfew hemorrhagic 
á areas.“ The entamæbæ were extréx'ely abundant in the serap- 
* ings from the mucosa. Tn theother sat, just below the ligature, 
dx c there was a very little fluid which contained a few amæbæ; 
otherwise, the distal éfortion of the bowel was very dry and it , | 
‘ was free from any lesion, , The contents of the proximal portion ‘ 
were fluid, and practically thé entire mucosa of the crea, end/ 
showed superficial lesions. ‘Enormous numbers of Entamæbc 
histolytica twere prefent. « The results of this experiment are 


summarized in Table 1. G A : 


H c 
TABLE 1 —Inoculation of amæbæ per rectum and intracecally.< 


^ 


a e . 
D Cat No. Weight.|Inoculation.| Result, | 


2,370 | Per rectum.| Negative. 
Do. 
Do. 
Do. 
Do. 
Do. 

Positive. 

Negative, 

Positive. 
Do. 
Do. 


€ 
A € These brief experiments illustrate clearly the importance of 
stasis as, one of the factors in determining the location of the 
initial lesions in experimenta} amebic dysentery in the cat. 
The distribution of the lesions of amoebic dysentery in man 
„ varies considerably. In long-standing fatal cases there i$ nat- 
urally an opportunity for the various portions of the entire 
E large bowel to become involved. Nevertheless, there is a %en- 
dency for the ulcerations to predominate, first of all, in the 
cæcum and ascending colon and, secondly, in the rectum and 
sigmoid and also at the flexures. These are obviously points at: 
* which stasis is likely to occur. i P 
During the past nine months we have on two occasions noted 
D the development of amæbic dysentery during convalesence from 
W * typhoid fever. In tke observation of more than two hundred 
cases of Asiatic cholera we have not seen this complication. 
The ease with which the two adult cats were infected by intra- 
cæcal inoculation is striking. Following the injections Per rec- 
tum, «four adult cats remained‘ well and Qf four young cats, a 
LI 
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little more than half ‘grown, only one became infected This 
illustrates the value of"o erative proredures for insuring ame- 
' bic infection under speóiat'topd'tions. In our own work, in, 
localities where amæbic cåses arð common, we ordinarily inoc» 
ulate several kittens per rectum under general anæsthesia, 
ME passing a small soft catheter with as little disturbance as’ pos- 
" sible. However, if young kittens do n& happen to be available, 
a or if working in a ldeality where amebic dysentery is rare, “we 
»  &lways inoculate some animals intråcæcally. By this procedure, 
the amæbæ are introduced into the bowel without breaking up 
the formed fzces in the rectum, the general anæsthesia and the 


[T 


> 


laperotomy tending to produce constipation. J 

+ We have endeavored to uillize some operative procedures in" 
experiments on monkeys. The frequency with which monkeys 

are parasitized by entamæbæ complicatesethe intefpretation of » 
Ge the results of inoculating them with Entameba-histolytica. To 
: obviate some of the difficulty arising from Spontaneous infec- 
tion, the following experiment was carried out. Å laparotómy 
was done on a monkey (Pithecus philippinensis) under general 
anesthesia, and a ligature was passed around the tip of the 


rather long cæcum without interfering with the ileocæcal- di 


valve. The needle of a syringe was passed through the tip, af 
the cæcum, and the amæbæ were inoculated directly into this 
Sac? It seemed not impossible that in healthy mbnkeys“lesions 

ða might be obtained in this sac and not in other parts of tha 
bowel. Thus far, some suggestive but no conclusive requits 
have been obtained. 


» SUMMARY 


1. A laparotomy was performed on three cats under» general 
änæsthesia and a ligature placed around the large bowel in 
order to produce stasis in its upper end. A Suspénsion of 
Entåmæba histolytica was inoculated into the cæcum. * All three 
animals, developed lesions above the ligature. 

» 2. This experiment elucidates one factor in explaining (a) 
the úsual occurrence of the initial lesions of: amabie dysentery + 
in the cat in the lowermost portion of the large bowel; (b) the 
superiority of intraczecal inoculations over injections per rectum 
for insuring infection with amæbæ; and (c) the occasional e 
failure of virulent amcebz to infect susceptible kittens. 

3. Stasis'is probably an important factor in determining the 
locatio; of, the lesions within the large bowel in spontaneous 
amobic dysentery in man. » * i 
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CHEMICAL CHARACTERS OF THE WATERS OF ANGAT 
AND MONTALBAN RIVERS S 


zs = R. H. AGUILAR + ig © ( 
Of the Bureðu of Science, Manila c 


* ONE PLATE « 


* S 1 

At the request of thé Metropolita Water District of Manila, 
ME! Systematic study of the qualfty of the waters, of Angat. 
River and «its most important tributaries was undertaken by 


« the Bureau of Science. This study, however, was limited to the 


portion within.the mountainous regions northeast of Bulacan 
„Province, comprising an area of about 732 square kilometers. 
"Nd surface water in the Philippine Islands has ever been so 
systematically and thoreughly studied as has this river water, 
got even excluding Montalban River, which is the present source 


* s of'the water supply for Manila. 


e Á survey of the river was made in May, 1921, by a party of 
chemists of the division of general, inorganic, and physical 
chemistry of°the Bureau of Science for the purpose of taking 


_ observations in situ and selecting convenient stations for collect- ‘ 


u 


ing water samples for analysis. 

Six stations were established along the course of the civer, 
within the territory under observation, and their exact locations 
are showr in the accompanying sketch (Plate 1). The daily 
collectien of samples, at 6 a. m. and at 6 p. m., began Má AY 21, 
1921, and tontinued for one year. Composite samples made up 
of seven' days’ collections from each station were forwarded to 
the labor&tory in Manila for analysis. 

In as much as no work of this nature had ever been Wes on 
the water from the present source of the Manila water supply, 
it was thought advisable to locate a seventh station, on €Mon- 
talban River, about 2 kilometers above the dam. The collection 
of water samples from this station began J uly 28, 1921. . 

The work of investigation is now far enough ‚advanced (May, 
1922) to justify the discussion of the chemical characteristies 


of the waters, the relation of their various chemical vonstituents 


with the* general geology of the drainage areas, and ‚their value 
for industrial j Purposes, The motes on the survey and the re- 
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5 : 
sults of analyses and observations on the seasonal variation wf 

the physical and hemieal properties.of the waters will be the 
subject of another paper, tó be Submitted, in the form of a M 
report, to the manager of^the Metropolitan Water District, in» 
the latter part of the present year. dg : 


STATEMENT OF ANALYTICAL RESULTS 
" 


* The statement of water analyses that is now almost univor- 
sally adopted is the ionic form. This form, however, is not per 
se sufficient to.permit one to judge ‚the chemical character of 
a water. „For this purpose the reacting valse of each individual 
radicle for a given analysiY must be determined. » 

Stabler defines the geactingwvalue * of a radicle as the product = 
obtained by multiplying the quantity of that radicle, expressed 
in parts per million, by its reaction coeffcient. The reaction » 
coefficient, on the other hand, is the capacity of a unit weight 
of the radicle to enter into chemical reacfion. Hence, if 

V = capacity for reaction or valence, e " 
W = atomic or molecular weight,of radicle, 
M — quantity of the radicle in parts per million, 
then, nois 
Reacting value — FR . S EE 


. » Ç 
The value” Ÿ is the reaction coefficient. R i 
The different values of the radicles are thus resolved into” 
quantities that are chemically measurable by a common standard ; 
namely, hydrogen (H), which is the universally accepted 
standard of reaction. ^5 D 


REACTING VALUES OF RADICLES AND CHEMICAL PROPERTIES OF 
K WATERS 


If, the different reacting values obtained according to the ` 
above formula are expressed in percentages of the concentration 
value, the peculiar characteristics of a water due to i^s mineral- 
izatiqn will be very much in evidence. Such expressions form 
the character formula of a water, by means 'of which itis ' 
possible vo establish its relation with the general geology of the 
ccuntry. The character formula, or the reacting values, may 

: ay ‘+ 


D 


* The industrial application of water analysis, U. S. Geol. Surv. Water- 
Supply Paper 274 (1911) 167. ` 
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alo be employed to study its {dá 
industrial works, - n 
e, Adopting the methods followéd 
taken from the six stations on A 
Montalban River magt be considere 


*The geochemical jnter 
Survey 479 (1911) 11. 
The positive radicles determindi in water 
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as follows: $ ( . 
Group A. Alkalieg: sodidm (Na'), potassium (K’), lithium (Li'). 
Group R Earths: caleium (Ca"), megnesium (Mg”), irda (Fe"). 


From these three groups, 


Group C. Hydrogen (H'). 


D 
ptability for use in' various 


by, Chase Palmer,? the waters 
ngat River, and the station on 
d ånder Class 1. 


€ 


pfetation, of water analysis, Bull. U. 8. Geol. 
€ 


€ 
analysis fall into three groups, 


D 


five speciaf propertivs are possible, according 


to the prevalence of the reacting values of the groups measured by the 
sum of the regcting values of their members, namely: 


If the above groups A and B represent, respectively, 
ea|ue? of alkalies and earths and another group, 
of strong acids; namely, sulphates (”So), 


1. Primary salinity, or alkali salinity. 
2. Secondary salinity, er permanent hardness. 
3. Tertiary salinity, or acidity. 


"4. Primary alkalinity, or permanent alkalinity. 


5. Secondary alkalinitys or temporary alkalinity. 


CLASSIFICATION OF WATERS 


the percentage 
*D, the percentage values 
chlorides ('Cl), nitrates (NO), 


any oné of thesfollowing five conditions may occur, representing five dif- 
ferent classes of water: 
LJ 


CLASS 1. (D less than A.) 


c 


2D Primary salinity. 
2(f-D) Primary alkalinity. 
2B ( Secondary alkalfnity. 
e 
Chass 2. (D equal to A.) 
2Á on 2D Primary salinity. 
2B. < Secondary alkalinity. 
CLASS 3. (D greater than A; less than A+B.) 
2A S Primary salinity. 
2(D—A) Secondary salinity. 
2(A+B-D) Secondary alkalinity. 
i e CLASS 4. (D equal to A+B.) 
2A - Primary salinity. 
2B Secondary salinity. 
CrAgS 5. (D greater than A+B.) é 
2A Primary salinity. 
2B 1 Secondary salinity. 
2(D:-(A+B)) Tertiary salinity (acidity). 
ge * t 
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The following tables show Tha base data, in parts per millión, 
and the results ef computations from which the properties of 
the waters are derived: , — ^, i x 
TABLE 1.—Results of analyses and computations (station 1). 


D V 
[Period of observations, May 21 to September 11, 1921. Number of composite samples, 14.] 


Primary salinity ^. 
Primary alkalinit: 
Scondary alkalinity. 


H SS d 
A e A a s aurane Reacting values. 
ke T 4 ——— mg O gelen 
` Q [Parts per) Ma. pex | Per cent, 
€ million. | liter, 
i D >| (YXM) |. 
Radicles: ^P e ow 
*Bodium (Na) 91 0.396 |, 11,79 
Potassium (K) 3.4 | 0.087| 2.58" 
Calcium (Ca) _ 15.9 | „ 0.794| 23.63 
Magnesium (Mg) 49 0.403 | 12.00 
Iron (Fe) .......- 0.03 |” 0.001] 0.08 
Sulphate (804) 10,5 0.218 6.48 
Chloride (CD)... 7.2 0.203 6.04 
Nitrate (NO:) 0.56 0.009 0.27 |! 
Bicarbonate (HCO:).… 6.00 |  1.249| 37.18 
Concentration value 3.360 | 100.00 
Colloids: le m 
Silica (SiO:) .. 
Alumina (Al:Os). 
Strong acids 
Ue Weak acids .... 
Properties: 


HE 


e GENERAL CHARACTER OF THE WATERS 


p] 


The waters from Angat and Montalban Rivers are charac- 
„terized by primary salinity and primary alkalinity, Which prop- 
erties are generally associated with the older rock formations, 
the alkalies of wüich are their principal soluble decomposition 
products, Excess of alkalinity also indicates that the carbonates 
of the alknlies are present in the waters ip sufficient quantities , 
to overcome all permanent hardness. ; | 

The proportion of silica in these waters is also high. I 
this connection, Palmer * expresses himself in the following wa, 


n 


n 
y: 
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* Bull U? S? Geol. Survey 479 (1911) 22. 
; 


D 


f 
D + i D i 
t " €f 
D € e A $: 
22,1, Aguilaf: Waters of Angat and Montalban Rivers 47, 
è . t 
D € e 
. Æ high proportion of silica ir the emfneral content, of surface’ waters 
is thought by many observers t8 be normaleonly to small streams flowing 
from crystalline siliceous rocks, ahd, esptcially to those streams near 
their sources; that is, if silica is a f{rominedt constituent of the inorganic 
f material dissolved in the water of a large stream, its presence must be 
attributed to some extranf:dus cause, such as*tropical climatic conditions? e. 
è in the drainage basin or abundance of organic matter in the waters. e 
. 
" - $y 
« ‚TABLE 2.—Results of analyses and computations (station 2), t j : 
[Period of observations, May 21 to Septemfer 11, 1921. Number of composite samples, 14.] * € 
¢ á 
v di pr hs S 1 
^ D e . Saba Reacting values. 
EN ue. ; t AVS 
g D 
lee s y "Parts per| Mg. per | Per cent, 
®| million. | lite. 
D (VXM) 
Radicles: w 
b Sodium (Na... 8.6 oul 9.89 
Potassium (K) .. 4.8 0.123 3.25 . 
Calcium (Ca)... 196'| 0.979] 25.92 
ë Magnesium (Mg).. 5.0 0.411 | 1088 
Iron (Fe) ..-- 0.04] 0.001! 0.0 
Sulphate (SO. 7.9 0.164! 4.34 
PL Chloride (CD) 
e e Nitrate (NO: 
cle Bicarbonate (HCO:) 
… Concentration value.. 
Colloids: 
Silice. (Si02) ~.e. = 
Alumina (Al:03). 
e e 
Strong Acide . 
Weak acids ......... 
. 
e Properties“ — á 
Primary salinity ...... 
Primary*alkalinity .. 
° Secondary alkalinity ... ig 
d i i i : 
€ H e D 
Looking over the chemical analyses of some river waterg in 
DP .® [/ D D H DP E 
* the Philippine Islands,“ it is apparent that high silica content 
is a general characteristic of Philippine river waters;*on the e 
x other hand, analyses of various river waters in the United 
"States $ show on the aVérage a much lower silica content. These 
results seem to indicate that the tropical climatic condition is 
* Heise, G W., and Behrman, A. S., Philippine water supplies, Bureau 
of Sciegce publication 11 (1918) 148-451. us 
« * Dole, R. B., U. S. Geol. Surv. Water-Supply Paper 236 (1909). , 
^ * re E 
e e d 
Li € e 
D D nd fe tt oe é $ 
"E T D 
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e LI are peu ee e 
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VABLE 8.—R:sults of analysvs and’ computations (station 3). 


) 
> 


[Period of observations, May 21 to, Sesfimber 21, 1921. Number of composite sples, 14.) 


, > 
Average 


analysis. Reacting values. 


Parts per| Mg. per |Per cent. 
ana „| million, | liter. . 
H > (VXM) 
Radichs: w ` 
^| ' Sodium (Na) 9.1 0.396 12.20 
Potassium (K) 3.6 2 0.092 2.53 
Calcium (Ca)..... 15.3 0.764 23.55 
Magn sium (Mg) | ab) 0.870} 1140 

; Iron (Fe)........ 0.06 |© 0.002 0.06 
Sulphate (SO)... vé 9.2 0.197 5.92 
Chlorid. (CI). = 7.4, 0.209 6.44 
Nitrate (NO)... H 0.81}' 0.005 0.16 
Bicarbonate (HCO:)... 
Concentration value 
Colloids: 


Silica (SiO)... 
Alumina (AhQ;).. 


Groupe: 
Alkalies _ 


E Weak acids. 


H 
Properties: 


Primary salinity 
Primary alkalinity .. 


Secondary alkalinity... 
D 


2 


Lo. r— 


3 
an 3mportant factor in the dissolution of the siliceous materials 
„of rocks. It is further observed that the waters af Angat and 
Montalban Rivers are primarily alxaline; and the solyent action 
of alkalies on silica, even in very dilute solutions, has long been 
recognized. The organic matter in these waters is too small 
, to be Worthy of consideration. > 


+ CHEMICAL PROPERTIES AND GEOLOGY OF THE DRAINAGE AREAS 


There is a remarkable similarity in the property values of 
‘the waters at station 5 and station 7. Station 5 is situated at 
Ipo, and statiun 7 at Montalban River. "Both waters are char” 
acterized by low primary salinity and high primary alkalinity. 
On the other hand, the water at station 1 is charagterized by 
high pritnary salinity and low primary alk^linity. This ap- 
parent difference ir? the chemical characters of the wa-ers at 


pt > 
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. » TALE 4— Results of analyses and computations (station 9. 
[Period of observations, May 17 to Ást 23, Mini: „Number of composite GE 14] 
LLL x 9, 
€ 
| E ‘ t 4 Åre ya Reacting valuea, 
et s 
Parts per| Mg. per |Per cent. 
million. | liter, 
LI (VXM) 
Radicles: ‘ H i t W 
Sodium (Na) 97 | 0.42 |e 11.61 


, Potassium (K) ..... 
* Caleium.(Ca) ! H 
Magnesium (Mg) 
Iron (Fe)... 
Sulphate (04) 
Chloride (C)... 
Nitrate (NOs) ... 
Bicarbonate (ACOs) 


Colloids: 
H 


Groups: 
. Alkalies . 
Earths... 
H 
« |, Strong acids 
Weak acids .... 
D 


D 


Properties: 
Primary salinity.. n 


le Primary alkalinity .. 


DL. I EEES 


» Concentration Value .__...... e. 


` Secondary alkalinity _.. 


ál 1.95 0.050 1.38 
18.3 0,915 25,17 
6.2 0.427 11.75 


PHP um] 838.71 


100. 


D 


station 1 and station 5 is due tosthe preponderanct of sulphates, 
which probably are oxidized decomposition products of „iron 


the watershed of 


pyrites. Iteis well to note, in this connection, that a portion of 


Talaguio River is situated within the district 


of the Angat iron mines, and its waters are sampled at stafion 
1 together with the waters of Maputi and Kailugan. With the 


exception of the 


saline waters at Talaguio River, the" waters | 


,. of the various tributaries of Angat River and also those of Mon- ` 
talban River are characterized by primary alkalinity, indicating 
the predominating influence of beds of decomposed igncous and 

e crystalline granitic rocks in their drainage basins. Secondary 
alkalinity, causing temporary hardness, is als¢ a conspicuous 
property common to all these waters, acquired no doubt through 
contact with limestone deposits. 
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NEL Calcium (Ca) .. 


i 2 
[Period of observations, May 17 to August 23, 19?1. 


Radicles: > 
| Sodium (Na)... 
Potassium (K). 


Magnesium (Mg) 
Iron (Fe) ........ 
Sulphate (God. 
2 Chloride (CD)... 
Nitrate (NO:) 
Bicarbonate (HCO: 


Concentration value 


Colloids: 
Silica (Si0:) 
Alumina (AI303) _. 


Groups: 
Alkalies... 
+ Earths. 
Strong acids 
Weak acids... 


Properties: 3 
Primary eeintts nu... 
Primary alkalinity.. 


| Secondary alkalinity... 
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TABLE 5. Results , of analyses and computations (statioh 5) , 


Number of composite samples, 14.) 


2) 


Average 
analysis, 
Parts per! 
million. | liter, 
DACH 
w 

8.8 0.388 

19 0.049 

11.5 > 0.878 

7.1 0,584 

0.11} 0.0041 


E 
Reacting values 


REACTING VALUES AND iNDUSTRIAL USEFULNESS 

Ir, discussing the industrial usefulness of the waters, as com- 
put.d from the reacting values of their various eonstituents, 
use is here made of the formule developed by Stabler" The 

' expressions, however, are here recaleulated in terms of kilo- 


grams per cubic meter of water. 
Formula 1-—Lime requirements 


(100 per cent CaO). 


Mg. per | Per cent. 


10.09 


1.30 


23.13 
15.97 


0.11 


Ca0 = 0.0281 (rFe + rA1 + rMg + rH + rHCO, + 0.0454 


E C0,).* 


Formula 2.—Soda requirements (100 per cent Na,CO,). 


^ Na,C0,— 0.053 (rFe + rAl + rCa + xMg + rH — 


+ rHCO,). 


2 
* The industrial application of water analyses, U. S 


Supply Paper 274 (1911) 165-181. 
» ‘Y= reaction coefficient. » 


H 5? o D 
2 . SC <5 
a > 
2 d ? 3 
A > 5 
2 SONNO 9 pars 
2d A 3 2 
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TABLE 6.—Results of analyses ER 


computations, (station 6). 


[Period of observations, May 28 to Séftember 1 192%. Number m gomposite samples, 14.] 


` E Ar et Wi 
x ig x H Aste kr Reacting values, i 
E , es m NENNEN fa ec 
Parts per! Mg. per | Per cent. en,‘ 
million, | liter. . 
fe (YXM) 

Redicles: $ S t| ow t 
Sodium (Na) .... 0.422 12.10 . 

« Potassium (E) - 0,04 | 182 e 
Caleiuin (Ca) 0.864 24,78 « 
Magnesium (Meg 0.427 12.26 . 

Iron (Fe)... 0. | 00 

Sulrpate 800). of §.48 
© * Chloride (C) 0.183| 5.25 

Nitrate (NO;) fos] 0.14 

Bicarbonate (HCO:) 1.346 | 38.62 Y 
hd Concentration value ._ | 8.486 | 100.00 

Colloids: D 
Silica (SiO:) ... A 
Alumina (Al:O:) .. ` 19 ||... 

Groups: H 
Alkalies. 

Earths ... 
A * Strong acids . 
| Weak acids ... 
e." 
Properties: 
Primary salinity . 
4 Primary akalinii 
- Secondary alkalinity 
FOR 
SH E t se LEE “> 
A negatjve value indicates éhat no soda is réquired. 
Formyla 3.—Foaming and priming coefficient. e 
. F = 62 (rNa + 1.258 rK). fou Ss 
M . 
3 VALUATION bd P 
Nonfoaming F<60 € 
Semifoaming F > 60, but < 200 
Foaming F 2090 á € 
Formula» 4, —Corrosion coefficient. ` 
C = 1.008. (rH + rAl + rFe + rMg — (rCO, + rHCO,). 
€ 
á VALUATION € e 
* Corrosive C, positive 
Noncorrosive (C + 1.008 rCa), negative 
Semjcorrosive (C + 1.008 rCa), poste in 
> 
x Qrrosiveness is direetly proportfonal to the yalue of (C v 1.008 rCa), 
d . D € ti « 
D ee S be 
E s PEE e E $ M €t 
D € © 
e så D i D 
" D e . i D fe e D 7 € UM Nt 
d be e$ ee e e 
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TABLE T—Results of analynes and computations (station 7 In > 


{Period of "observations, Yuly 28 to Noyember 16, 192, 
D 
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Number ‚of composite samples, 141 


HI 
" 3 EJ Average Reacting values. V 
, S 2 D D Parts ner! Mg. per |Per cent. 
SE milion.) liter, 
> LO XM) 
Radicles: W 
Sium (Na). 8.9} 039| 899 
i Potassium (K) 2.6|' 0004| 148 
) Calcium (Ca). 25.9| 21,993| 29.79" 
MN Magnesium (Mg) 51) 0.419] 965 
d Iren (Fe). 011 0.004) 00 
Sulphate (SO4) ..... 4T 3.098 2,26 
Shloride (CI). A 7.4, 0.09)? 4.810] y 
, Nitrate (N09 .... os|. 0.005] ou 
Bicarbonate (HCO:) 118.0! »L858| 42.82 


Concentration value 

Colloids: 

) Silica (sion . 
Alumina (A1203) 

Groups: 
Alkalies 
Earths. 
Strong acids. 
Weak acids 


Properties: 
Primary salirjty. 


Primary alkalinity.. 
Secondary alkalinity. 


ru; 


Formula 5. Scale formation. » 
(a). Total scale. 


Sc = 0.001 Sm ° + 0.001. Cn # + 0.986 Fe + 0.017 FA + 0.02 


" 


rCa must not exceed the value of 
(b) Hard scale. 


Hs = 0.001 sio, + 0.02 rMg + 0.068 (rCl + 780, — rNa 


"3 za rK). 
Coeflieient of scale hardness h — HS 


e * e 


A 
°’ Suspended matter. 
i 


» 


» 


» 


b » » 


rMg + 0.06 rCa. 
(rCO , + rHCO, + r80,). 


S » 


* Colloidal matter. 


LI 
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á jut scale CONS h « 085 i 
Medium scale " * oe 4 E h > 0.25, but < 0.5 
I Hard scale. PEE : h>0.5 
Very little Se < 0.12 
Little ft * Se > 0.12, but < 0.24 . 
Much Se > 0.24, but < 0.48 
Very much ER A Sc > 0.48¢ 


If the percentage expressions of the various constitucats are 


used instead of their values in milligrams per liter, 
must be multiplied hy thefexpression: 
- Concentration salue 


t MS e 
. 100 


for industrial purposes. 


[Figure express kilograms per cubic meter,1 


D 
Chemical treatment. 


the results 


* 


D 
"TABLE 8,— Application of formulas and valuation of the Waters 
` 


—— Foaming C P Scal 
Station, and priming | Vorrosive- Scare 
C20 Na: COs | properties. nest. formation, 
reqfired.| required. 
e 
Pense 0.046 | None....... Nonfonm- | Noncor- | Very little 
ing. rosive, medium 
° i " scale. * 


medium 
scale, 


The results shown in Table 8 are self-explanator 
quality of fhe waters for industrial purposes. 


R . SUMMARY 


y as to the 


€ 


^. 


The geñeral characteristics of the waters of Angat and Mon- 


talban Rivers are primary salinity and secondary 


al:alinity. 


The alkalies are also present in sufficient quantities to overcome 
€ 


all permanent hardness. 


The high. sulphate content of the waters at Stations 1, 3, 4, 
and 6 is probably due to the oxidized decomposition products 


of iron pyrites with evhich Talaguio River appears 
tarhinated. 

The waters are nonfoaming, noncorrosive, and, fr 
ical point of view, they may be considered satis 


general publie consumption. ` e. ME 
e ` . 
e ee 
c € 
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bm a chem- 
factory for 
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LYCOPODIACEAE PHILIPPINENSES 


«Von W. Herter 
CJ 


Berlik, Germany 4 í 


a 
« Vor eingm Jahrzehnt santite mir der bekannte Botaniker der 
Philippinen, Herr Elmer D. Merrill, Director, Büreau of Science, | 
Manila, eine wertvolle Sammlung „Philippinischer Lycopodien 
e Zur RearBeitung nach Porto Alegre, Rio Grande de Sul, meiner 
damaligen Wirkungsstütte, Als ith bald‘darauf, im Jahre 1913, 
nach Deutschland zurückkehrte, gelang es die Sammlung nach 
* Berlin-Dahlem zu Schaffen, wo ich sie an der Hand des Herba- 
riums des Botanischen Museums bearbeiten konnte und wo 
» ich im Jahre 1915 ein Manuskript über die Lycopodiaceen der 
Philippinen fertigstellte. Dieses Manuskript verschwand spur- 
los während meines Sdnitütsdienstes bei der Ostarmee, sodass 
eipe unliebsame Verzögerung der Drucklegung eintrat und ich 
* nach meiner Rückkehr nach Berlin die Arbeit von neuem an- 
*fangen musste, Kurz vor Abschluss den Neubearbeitung über- 
sandte mir im Jahre 1921 Herr Merrill eine weitere, ‚noch 
reichhaltigere Lycopodiensammlung, die in der Zwischenzeit auf 
den Philippinen zusammengebracht worden war und die im. 
Verein mit der ersten Sammlung ein recht vollständiges Bild 
der Lyeopodiaceenflora jener Inseln ergibt. y : 
Im Folgenden habe ich die Ergebnisse meiner Studien der 
beiden Sammlungen zusammengestellt. . 
© ERSTER TEIL A ( 
SCHLÜSSEL DER GATTUNGEN, UNTERGATTUNGEN, SEKTIONEN, UND Alen 
Die Familie der Lycopodiaceen zerfällt in zwei Gattungen: 
Urostachys und Lycopodium. A E 
x n Genus UROSTACHYS Herter ^ a 
Verzweigung in allen (vegetativen und reyroduktiven) Teilen 
bipartit mit gleichmässiger Weiterentwickelung, Infolgedessen 
« fehlt eine Hauptachge. Wurzeln in Büscheln nahe dem Anfanys- 
ende der Pflanze, soweit sich dieses am Boden befindet, nur 
ausnahmsweise Adventivwurzeln an sonstigen dem Substrat 
genäherten Stellen der Pflanze. Bisweilen Brutknospen am ober- 
j h UO 57 


te 
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en Ende der Pflanze.* Sporzngien am ganzen Stamm verteilt 
oder nur an den’ Zweigenden in undeutlich, seltener deutlich 
abgesetzten, ungestielten,. biswejleh sehr langen und viel ver- 
zweigten Blüten, die stets geringeren Durchmesser haben als die 
vegetativen Teile. Sporophylle (Sporangien tragende Blätter) 
den Blättern meist gleich oder ähnlich gestaltet und gefärbt, 
seltener stark verschieden, dick und gexielt, Sporen glatt oder 
unregelmässig rauh,'mit punktförmigen Vertiefungen. Ge- 
schlechtsorgane mit Paraphysen. Am Boden oder anf Bäumen 
lebende, aufrechte oder herabhángenda, gleichmässig beblätterte 
» E 


3 
Pflanzen. , R F 
» 


a“. Sporophylle den Blättern gleich gestaltet oder von ihnen verschieden; , 


im Jet teren Falle YSectionen Squarrosurus und Carinaturus) un- 
merklicher Uebergang zwischen beiden, selten sind deutlich abge- 
setzte Blüten vorhanden, dann ist jedoch» eine minuestens 2 cm 
lange Uebergangszone zwischen vegetativem Teil und Blüte vor- 
handen und letztere ist breiter als 3 ihm. Aufrechte Geophyten 
und hängende Epiphyten.................... Subgenus Euurostachys Hert. " 
br, Sporophylle und Blätter völlig oder ziemlich gleichgestaltet. Oft 
Brutknospen vorhanden. Keine eigentlichen Blüten. 
c*, Geophyten. Aufrechte, meist 10-20 cm hohe Pflanzen. Blätter 
linearisch oder lanzettlich. Brutknospen vorhanden. í 


d'. Höhe 10 cm. Blätter in der Nähe des Blattgrundes am bréi- 
testen, mittlere Breite 0.3 mm............... 3....... 1. U. minimus Hert. 
d'. Oft tb cm hoch und höher. Blätter in der Nähe der Blattmitte 
am breitesten, oft über 1 mm. breit. 
2. U. serratus (Thunb.) Iert. 
c*, Epiphyten. Herabhängende, 30-300 cm lange Pflanzen. Blätter 
fadenförmig. Durchmesser der Zweige (einschlicsélich der 
Blatter)’ oben und unten gleich, Blätter 3-7 mm lang. Keine 
Brutknospen. Sectio Tenuistuchys Ilert. 
5 3. U. verticillatus (L.) Hert. 
kr, Sporophylle und Blätter meist recht verschieden gestáltet, jedoch 
„allmählich in einander übergehend. Ohne Brutknospeð. Ephi- 
) phyten. > 
ec", Blüten kaum oder deutlicher abgesetzt, Sporophylle und Blätter 
wenig oder stärker verschieden, Sporophylle nicht oder schwach 
gekielt. Blátter linearlanzettlich, wagerecht abstehend, lederig, 
flach. Pflanzen kräftig, meist aufrecht. Stamm oine Blátter, 
an der Basi? oft über 5 mm dick.......... Sectio Squarrosurus Iert, 
d’. Eliten gewohnlich breiter als 10 mm, seltener an der Spitze 
A rpr 6-8 mm breit. Sporophylle abstehend, den Blättern meist 
sehr áhalich, 0.5—1.5 x 6-8 mm gross. ? 
4. U. squarrosus (Forst.) Hert. 
d', Blütèn in der Mitte 4-8 mm breit. Sporophylle anliegend, von 
5 den Blättern abweichend gestaltet, 1-1.5 x 4-5 mm gross. 


» 
> > > D > 


D 


Sectio Selaginurus Hert. | 


D 


| 3 ze 
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» €’, Blüten in der Mitte 6-8 mm breit. Blatter glänzend. Sporo- ' 
5. U. Magnusianis Hert, 
«2°. Blüten in ‘der Mit& 4-5 mm ‘breit, Blätter nicht glänzend. 
$ 6. U. Whitfordi Hert. 
e*, Sporophylle und Blätter völlig venjchieden, erstere stets scharf 
gekielt. Pflanz n meist schlaff herabhängend. Stamm ohne 
Blätter bis 3 mmi dick.. Yu. Sectio Carinaturus Hert.‘ 
d', Blätter linearlanzejilich, lederig, wagerecht abstehend, flach, 
abwärts gekrümmt, Sporophylle mässig starr: 
5 7. V. Toppingi Hert. 
« @*, Blätter aufrecht abstehend, Sporophylle sehr starr und regel- 
mässig gestellt. . d . 
e", Untere Blüt&er starr Enearisch, Blätter 8 mm lang. 
e Ss * 8. U. carinatus (Desv.) Hert. 
ce ‘e*, Untere Blätter lanzettlich, lederig, 10-12 mm lang, ` 
: “ 9. V. Moril Hert, 
a? Sporophylie von den Bláttern stets verschieden, ganz bedeutend 
e kleiner als diese, maist breit eifórmig. Blüten Scharf abgesetzt, oft 
gegabelt, bisweilen durch fadenfórmige Schlankheit ausgezeichnet, 
meist 1-2, selten bis $ mm breit. Herabhüngende Epiphyten. 
Subgenus Heterourostachys Hort. 
b'. Blätter gespitzt.... Sectio Phlegmariurus Hert, 
ce", Blatter mehr als doppelt so lang als breit. | 
e, d'. Blüten dicker als 3 mm, wenig verzweigt. Schlaff herabhängend. 
e re 10. V. pinifolius (Blume) Hert. 
u 4”. Blüten dünner als 3 mm, Gebeläste oft stark spreizend und 
7 vielfach gekrümmt, i NE 
e", Blätter dicht, cufrecht abstehend, fest, lederig, 4-5 x 15-20 mm 
lang, Stamm oft 3 und mehr mm ohne die “Blätter breit; 
[i Sporophylle dicht stehend, etwa so breit als die Sporangien, 
diese meist bedeckend. Robuste Pflanze.11. U. Elmeri Hert. 
e, Blätter locker abstehend, meist 10 mm lang oder kürzer, 
jt Blätter 1-3 mm breit. — - 12. U. banayanicus Hert. 
f°, Blätter 4-5 mm breit.¢ .............. 18, U. Phieginaria (L.) Hert. 
e", Blätter nur wenig lánger als breit, eifórmig, stumpf gespitzt. 
g 14. UV. salvinioides Hert. 
b? Blätter “nicht gespitzt, umgekehrt eifórmig. Blüten 3-4 mm dick. 
Settio Nummulariifoliurus Hert................... . 15. V. DelbrückiieZ'ert, 


° Genus LYCOPODIUM (L.) Herter : 

Verzweigung nur in der Jugend (bei ülteren Pflanzen meist 
nur in den jüngeren reproduktiven Teilen) bipartit mit gleieh- : 
mássiger Weiterentwickelung; spáter kommt durch ungleich- 
mässige Weiterentwickelung eine Hauptachse zustande, die über 
oder seltener unter dem Erdboden hinkriecht oder im Gesträuch 
hochklettert. Sie ist bisweilen sehr kurz (Laternlista£hys) oder 
erscheint bei den Halbstrüuchern (Cernuostachys) in Form 
von Ausläufern oder Verbindungsgliedern mehrerer, anschei. 
nend selbstándiger Pflanzen. Diese Verbindungsglieder fehlen 
in Herbarien, wenn nur der obere Teil der Pflanze gesammelt 
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R worden ist. Wurzeln in regelmüssigen Abstünden an dér Haupt." x 


achse. Brutkn$spen am, oberen „nde der Pflanze | fehlen. 
Sporangien nie am gahzef Stamm verteilt, sondern in mehr 
oder weniger deutlich ahgesetzten endständigen oder seitlichen 
(Lateralistachys) walzen- oder kátzchenförmigen, von den vege- 
*tativen Teilen meist durch spárlicher beblátterte Zwischen- 
stücke von geringerem Durchmesser® (Blütenstiele) getrennten 
Blütey. Sporophylte von den Flättern meist stark verschieden, 
von bleicher oder bräunlicher F&rbe, am Rande gezähnt oder 
gewimpert, oft zart häutig, nie dick und gekielt. - Sporen 
mit erhgbenen, netzartigen Verdickunger? oder'Stacheln. Ge- 
schlechtsorgane ohne Paraphysen. Geophyten odd Kjetterer, 
bei denen die Diffewenziertmg in Bezug auf Verzweigung und 
Beblätterung fortgeschrittener erscheint. . 


a*, Blüten am Ende der Zweige oder Blitenstiele. KR e 


Subgenus Acrostachys Hert. 

br, Bodenkriecher. Blüten wenige (meist ‘nur 1-20 an jeder Pflanze). 
Schleimgänge fehlen......Sectio Eulycopodium Hert. Clavatostachys 
und Complanatostachys Hert. olim. 

ei, Blätter von einerlei Art, radiär abstehend. Blüten an langen, 
blattarmen Stielen…..... 1. L. clavatugne L. 

ei, Blätter von zweierlei Art, bilateral gestellt, die seitlichen flach. 


P nach oben gekrümmt, abstehend, breit, herablaufend, die yos- 
. deren und hinteren (oberen und unteren) kleiner, linear, ange- 
D drügkt. e e . 


d', Auch die grösseren Blätter kurz schuppenförmig, bis 2 mm lang, 
starr spitzig, Zweige mit den Bláttern kaum breiter als 2.5 mnf. 
' Blüten zu mehreren am Ende der Zweige. 
2. L. complanatum: L. 
d'. Grössere Blätter bis 6 mm lang, kammförmig abstehend, 
linear lanzettlich. Zweife aufsteigend, mit den Blättern 5 
e mm breit. Blüten einzeln am Ende der Zweige. , ` 
D 3. L. sgariosum Forst. 
b*. Meterhohe Halbstráucher mit ausläuferartiger Hauptachse (die im 
Herbarium oft fehlt) oder mit der Hauptachse” meterhoch 
kletternde Pflanzen. Blüten zahlreich, oft 50-100 und®mehr. 
Sectio Cernoustachys Hert. 
et Aufrechte Halbsträucher. Blüten als kurze walzenförmige Kätz- 
chen stiellos an den Enden der beblätterten Zweige. Sporo- 


phylle mit langer Spitze, gewimpert. Blätter lintar-pfriemlich, * 


e mit stark hervortretender Mittelrippe und Schleimgängen. 
4. L. cernuum L. 


verzweißten, blattarmen Stielen. Schleimgänge fehlen. . 
di. Vegetative Teile radiär gebaut. Jugendform mit pfriemlich- 
linearen, abstehenden, Altersform mit schuppigen, angepressten, 
„herablaufenden Blättern. Endzweige off hängend? rot. 


8 òa D 5. Z- caSuarinoides (Sgring). 
"E . ; e K è . 
A 5 ^ y L] = e. pe Ed * i . 
e * . e eg id 5 E" H 


ei, Klétternde Pflanzen. Blüten als gekrümmte Kätzchen an vielfach S 
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ed’. Vegetative Teile bila£eral gébant, Zwei Reihen seiflicher, 
sichelförmiger, oft Zysammenhággender un „Zwei Reihen dor- 

saler, nebeneinander stile: def, sklBiner, angepresster Blátter. 

Ueber 10 m hoch klettered* a. 6. L. volubile Forst, 

. Wenig verzweigte, niedrige Kräuter mit reduzierter (in Herbarien 


meist fehlender) Haliptachse, Aeste aufrecht, Blüten Seitlich aus , 


den Zweigen hervorkommend. Blütter linear. Subgenus Iateralis- 
tachys Hert....................... f. DOE 7. I. hgleonense Copel. 
LJ 
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ZWEITER TEIL 
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D 
AUFZÁHLUNG DER ARTEN MIT STANDORTEN. BESCHREIBUNG DER NEUEN ARTEN 
D 


« 
Genus UROSTACHYS Hert. in Beth. Bot. Cintralbl, Abt. II 1922. Lyco. 


© 


‘ Pddium Subgenus I. Urostachys Heri. in Engi. Bot. Jahrb. 43 (1909) 
Beibl. 98: 29. € 
€ 


* Subgenus Euurostachys lert. op. cit. 30. sensu emend. 


Sectio SELAGINURUS Hert. 1, c. 


UROSTACHYS MINIMUS Hert. sp. nov. 


Radix brunnea, fasciculata, pluries bipartita, long, 15 mm, lat. 


0.2 mm. Frons viridis, bis-ter bipartita, suberecta V. subflex- 
Uosa; tenerrima, akt. 6-8 em, lat. 4-6 mm foliis inclusis, 0.5 mm 


fqliis exclusis, Folia viridia, + sexfaria, snbdensa, horizontal- . 


iter patentia, tenera, lineari, 2-4 x 02 mm. Sporangia defi- 
ciunt. Planta affinis U. vernicoso, sed multo minor, odore 


ty 


pico Lycopodiacearum. 
MINDANAO, Davao District, Mount Apo, Elmer 11560, August, 
t 


1909, herb, Manila. 
UROSTACHYS SERRATUS n Hert. comb. nov. . 


Philipp.: LUZON, Lepanto Subprovince, Mount Data, Copeland 


Lycopoditm serratum Thunb. Fi. Jap. (1784) 341,' t. 38. ) 
Area géogr.: As, orient. subarct., temp., subtrop., trop. Ins, 


1864: Bontoc Subprovince, Malawey, Vanoverbergh 487: Bèn- 
guet Subpfovince, Pauai, Mount Ugo, Mount Tonglon, Bur. 
Sci. 31987 Santos, 4229, 4464 Mearns, 5810 Ramos, 8382 
MeGregor, For, Bur. 10885 Curran, Merrill Phil, Pl. 906, Topping 


' 11 


75 


77, Clemens 9228: Laguna Province, Mount Banahao, Merrill 
10, Copeland s.n., Bur. Sci. 19569 Ramos. MINDORO, Mount 


Halcon, Merrill 6022, 6023. NEGROS, Canlaon Voleano, Merrill 


*59. 


54. MINDANAO, Misamis Province, Mount Mrlindang, For. 


Bur. 4648, 4649 Mearns & Hutchinson: Agusan Province, Mount 
Urdaneta, Elmer 14094. An bemoosten Stämmen in Gebirgs- 
wäldern in’ Höhen von 1,600-2,800 m. 

Nom, vulgare: Kodlela (Ig.) ; Sinang radayo (Bon.). 


ep 
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à 5 Sectio TENUISTACHYS Hert. 1. c. 


) 3 B , 
UROSTACHYS VERTICILLATUS (binn. f.) Hert. comb. nov. var. 7 
MAXIMA (Hert.) comb. nov. v - 
Lycopodium verticillatum Linn. f. Suppl. (1781) 448, y maximum Hert. 

in Engl. Bot. Jahrb. 54 (1916) 227. * 


Var. ð GIGANTEUS Hert, var. nov. ET 

Differt diametro giganteo partium sterilium (12-15 mm) et 
partium fertilium (8-15 mm). ^" 3 ; 

Area geogr: Circumtrop. Ins. Philipp.: LUZON, Ifugao Sub- 
province, Mount Polis, Merrül Phil. Pl. 1277 coll. McGregor, 8. 
MINDORO, Mount Halcon, Merrill 6026, y. MINDANAO, Davao 
District, Mount Maéutum, Copeland s. n., y & 8; Mount Apo, 
Elmer 11659, y: Misamis Province, Mount Malindaag, Bur. Sci. 
4652, 4658 Mearns & Hutchinson, 8. An bemoosæn Stimmen 
in Gebirgswáldern in Hóhen von 1,500-2,400 m. 

Sectio SQUARROSURUS Hert. sect. nov. Series Squarrosa Hert. op. cit. 36. 


UROSTACHYS SQUARROSUS (Forst. Hert. comb. nov. 
Lycopodium squarrosum Forst. Prodr. (1786) 86 (Tahiti?). 


Var. á TYPICA. 
: Pars fertilis diam, 12-15 mm, folia majora lat. 1-1.5 mm.., 


Var. B INTERMEDIA, 

Pars fertilis diam. 10 mm. 
Var. y TENERA. 

Pars fertilis interdum ad apicem versus non magis quam 6-8 
mm diam.; folia minora, lat. 0.5-0.8 mm. 

Area geogr.! Regn. paleo-tröp.- Ins. Philipp.: BABUYAN Is- 
LANDS, Camiguin, Bur. Sci. 4142 Féniz, y. Luzon, Bontoc Sub- 


‘province, Malawey, Vanoverbergh 489: Benguet Subprovince, 


Baguio, Elmer 6026, a, Lete 394, a, Topping 230, a; Phil. Pl. 
1046 Fénix, a: Tayabas Province, Sampaloc, Holman 198: 
Zambales Province, Mount Tapulao, Bur. Sci. 5003 Ramos, B: 
Pampanga Pfovince, Mount Abu, Bur. Sci. 1969 Foxworthy, B: 
Batzan Province, Mount Mariveles, Topping 876,,a, Whitford 
325, a, Merrill „959, B: Albay Province, Mount Mayon, Bur. 
Sci. 6463 Robinson, a. PANAY, Iloilo Province, Ulian River, 


"Bur, Sete 18199 Robinson, 8. MINDORO, ,Mount Halcon, Merrill, 


6027, a, 6028 B. NEGROS, Canlaon Volcano, Banks. MINDA- 
NAO, Agusan Province, Mount Urdaneta, Weber 1161, B & y, 
Elmer 14165, 8: Misamis Province, Mount Malindang, For. Bur. 
4656, 4657, 1658 Mearns & Hutchinson, a: Láhe Lanao, Clemens, 


‘sn, a, Lanao-Cotabato trail, For. Bur. 25236 Alvarea, B: Davao 


District, Mount Apo, Copeland 999, a, Elmer 10783, y.' In 


[E á x = 1 


| 
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D e 
- feuthten Wäldern, meist an bemodsten Stámmen, in Hóken von 


100-2,500 m. : n Dec 
., Nom. vulgare: Padayau (e, ** - 
. 5 . 


UROSTACHYS MAGNUSIANUS (Hert) Hört. comb. nov. 
Lycopodium Magnusidnum Hert. in Hedw. 49 (1909) 91. e 
Frons lat. basi 16-18 mm foliis inclusis. Flores long 6-8 em, 
lat. (6-) 8 mm foliis inclusis.* e * 
Area geogr. Ins. Philipp.: MINDANA0, Lamao District; Camp 
Keithley, Clemens s. n. Herb. Man., Herb. Berl. Typus der art! 


UROSTACHYS WHITFORD Hert. sp. nov; . 
Lycopodium squarrosum "var, MeGregorii Christ in litt. 1905; var. 
oe Whitfordi Christ et var. humilis Ghrist nota. nud. in Herb. Man. 
Radix fasciculata. Frons luteo- sive brunneo-viridis, sexies- 
eocties bipartita, primm probabiliter erecta, deinde pendula, 
long. 60-100 em, lat. 20-25 mm foliis inclusis. Caulis rigidus, 
basi diam. 6-8 mm foliis exclusis. Flores bipartiti, long. 
saepius 20-30 cm, lat. ad basim 6-8, ceterum 4-5 mm. Folia 
= duodecimfaria, densisfima, patentia, saepius incurvata, acu- 
mine aut ad basin aut ad apicem Spectantia, subrigida, sed 
mon crassa, lanceolata, longe acuminata, nec carinata, nec nitida, 


kä x* 8-12. mm. - x. 


Sporophylla densissima, erecto-patentia, lanceolata 1 x 4-6 
mm, sporangià obtegentia. Sporangia lat. vix 1 mm. Planta 
epiphytica proxime affinis U. squarroso et U. Magnusiano, quibus 
floribus longis et 4-5 mm latis differt, 

Area geogr. Ins. Philip.: Luzon, Tayabas (Infanta) Province, 
Whitford 798, Typus der Art! PANAY, Capiz Province, Mount 
Madiáas, Bir. Sci. 30687 Ramos & Edaíio; Mount Salibonghong, 
Bur. Scif 95624 Martelino & Edaño. MINDORO, Baco River, 
McGregor 293. LEYTE, Dagami, Wenzel 507. MINDANAO, Su- 
rigao Province, Bolster 358. BASILAN, Bur, Sci. 16219 Rella. 
In Wäldern, von Meereshóhe bis 600 m. : 


Nom. vulgare: Lumayi (Tag.). " D 
e e Sectio CARINATURUS Hert. op. cit. 30. € 
M D 
UROSTACHYS TOPPINGI Hert. sp. nov. è 


Radix ramosissima, Frons sordide brunneo-viridis, long. 


*20-25 em, quater bipsrtita, pendula. . Caulis basi 2 mm diam. 
foliis exclusis. Partes steriles 10 (-15) em lat. foliis inclusis, 
abruptim in flores transeunt, Flores bipartiti, long. 10 cm, lat. 
10 mm. Folia +, octofaria, densa, lineari-lanceolata, plana, 
acuminata, reflexa, apice ad basfm spectanée, nervo vix promi-, 
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nente, b x 8 mm, Sporophyila quinque-sexfaria, densa, erecto- 
patentia, lineari-lanceolafa; a acuminata, carinata, 1 x 4-5 mm. 
Planta epiphytica interniediaria inter sectiones Squarrosurus . 
et Carinaturus, primo visa affinis U. reflexo videtur foliis an- 
gustis lineari-lanceolatis planis reflexis. . + 

Area geogr. Ins, Philipp. LUZON : Benguet Subprovince, Sablan 
Trail, Topping.1096 herb. Man. Jan. 1909. 


UROSTACHYS CARINATUS (Desv.) Hert. comb. nov. 
Lycopodium çarinatum Desv. in Lam. Encycl. Suppl. 3 (1823) 559. ' 
Lycopodium gnidioides Blanco Fl. Fillp. (1837) 824, non Einn. 

Area geogr. As. et Austral. trop. Ins, Philipp.: Luzon, Haenke 
48, Herb. Berl, Cuming 2009, 2360 Herb. Berl, Paris, Kew, 
Delessert: Tayabas Province, Whitford 813, For. Bur, 9575 Cur- 
ran: Bataan Province, Mount Mariveles, Merrill 152: Laguna 
Province, San Antonio, Bur. Sei. 14950 Ramos. POLILLO, Bur. ` 
Sci. 10780 McGregor, 9252 Robinson.» MINDORO, Baco River, 
Merrill 1245, MINDANAO, Agusan Province, Bunawan, Taylor 
167: Lanao District, Camp Keithley, Glemens 746: Davao Dis- 
trict, Warburg 14200 Herb. Berl. An Waldbáumen im Flach- 
land bis zu Hóhen von 1,200 m. R » 7 
UROSTACHYS MERRILLI Hert. sp. nov. E ) 

Radix fasciculata. Frons sordide luteo- S. brunneo-viridis, 
flaccide pendula, quinquies bipartita, long. 50 em Caulis basi 
diametro 1-2 mm foliis exclusis. Partes steriles basi 15 mm, 
apice 10 mm foliis inclusis, abruptim in flores transeunt. Flores 
bis-quater bipartiti, long. 30 cm, lat. 4-6 mm. Folia, sex-octo- 
faria, subdensa, erecto-patentia, subregulariter disposita, ovato- 
lanceolata, plana, non erassa, acuminata, nervo infra prominente, 
2-3 x 8-12 mm. Sporophylla densiora, quadri-sex-faria, erecto- 
patentia, regulariter disposita, non,crassa, lanceolata, carinata, 
2-2 p x 5-6 mm. Planta epiphytica intermedia inter U. cari- 
natum et U. phlegmariam. Differt ab U. carinato textura laxa 
foliisqu» planis. ; 

Area geogr. Ins. Philipp.: Luzon, Benguet Subprovince, 
Mouñt Lusod, For. Bur. 15760 Curran & Merritt; Mount Tonglon 
(Santo Tomas), Merrill Phil. Pl. 965 (Typus der ‘Art!), Elmer 
8619, For. Bur. 5064 Curran; Mount Pulog, Bur. Sci. 8836 
McGregor, For, Bur. 16322 Curran, Merritt, & Zschokke; Pauai, 
Topping 1156, Bur. Sci. 31819 Santos, 8477 McGregor: "Le- 
panto Subprovince, Mount Data, Copeland 1872, For. Bur. 
10966 Curran: Bontoc Subprovince, Malawey, Varioverbergh 
671. An bemoosten.Stümmen in Gebirgswäldern in Hóhen von 
1,600-2,400 m. 
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e Subgenus Heterourostachya Hert. op. cit. sensu restr. n 
z Sectio FALEGNARIURUS Bert op. eit“ 
JJROSTACHYS PINIFOLIUS (Blume) Hift. "comb. nov. 
Lycopodium pinifolium Blume" Enum. PL Jav. 2 (1828) 264. 

Ich stelle die vorliegðnden Pflanzen mit Vorbehalt zu U. pini-, 
folius, vielleicht würen sie besser als eigene Art zu betrachten. 
Das gleiche gilt von einigen Pflanzen von Nordluzon und Min- 
danao, die ich vorláufig als Varietát betrachte. D - 

Var. 8. Piffert foliis tenerribus, habitu U. verticillati. i 

Area geogr. Ins. Synd. Is. Philipp.: BATAN ISLANDS, Batan, a 
Mount Iraya, Bur. Sci. 4828 Fénir. LUZON, Ilocos Norte Prov- 
dnce, Mount Palimlim, Bur. Sci. 33248 Ramos: Abra Province, 
Mount Posuey, Bur. Sci. 27000 Ranfos, 8: Benguet Subprovince, 
Mount Tonglon (Santo Tomas) Topping 1202, Elmer 6619 p.p., 

*Bur. Sci. 5352 Ramos; Mount Ugo, Bur. Sci. 5815 Ramos: 

Bataan Province, Mount, Mariveles, Whitford 166, Topping 359, z 
Merrill 3219: Laguna Province, Mount Banahao, Copeland s.n. 
MINDANAO, Agusan Province, Mount Urdaneta, Elmer 14080, B: 
Misamis Province, Mount Malindang, For. Bur. 4620, 4655 
Mearns & Hutchinson: Lanao District, Camp Keithley, Mrs. 
Clemens 8. n. 

An "pemoosten Báumen in Hóhen von 1,000-2,400 m. =. 
UROSTACHYS ELMERI Sert, sp. nov. NE m 
e Radix densiter fasciculata, long. 5 em. Frons brunnea, viridis. 
vel brunneo-viridis, ter-quater bipartita, primum probabiliter 
erecta, deinde pendula, long. 30-70 cm, lat. 2-4 em foliis inclusis. La 
Caulis rigidus, basi diam. 3 mm foliis exclusis, Flores ter- 
quater bipartiti, long. 5-20 ep, lat. 1.5 (-3) mm. Folia + 
octofariaf densa, erecto-patentia, rarius subhorizontaliter påten- 
tia vel refleta, coriacea, lanceolata, acuta, nitida, infra subCari- 
nata, marginibus subrevolutis, 3-5 x 15-20 mm. Sporor^ylla 
densissima, lanceolata, erecto-patentia seu appressa, -- quadfifa- 
ria, subcarinata, sporangia subtegentia, 1 x 2-3 mm. Sporangia 
lat. vix 1mm. Planta epiphytica proxime affinis E. phlegmariae à E 
e et U. baneyanico a quibus imprimis foliis densis coriaceis 
majoribus differt. « 

Area geogr. Ins. Philipp.: Herb. Willdenow “Lycopodium * 
mirabile". LUZON, Renguet Subprovince, Twin Peaks, Elei 
6411: Tayabas Province, Bur, Sci, 5805 Sabella; Mahaihai 
Wichura 1932: Rizal Province, Tanay, Merrill 2318, Bur. Sci. 
15168 Reillo. MINDORO, Baco, Merrill 1246. CULION, Merrill 
497. a PALAWAN, Bur. Sci. 372 Bermejos, For. Bur. 3906 Curran. 
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" MINDANAO, Surigao Province, Bolster 364: Cotabato bn 
Clemens: Davað District, Warburg 14202. SIBUTU, Merrill 
5293. An Felsen und ERuuen, oftmals am Meeresstrande. 


DH 


UROSTACHYS BANAYANICUS Hert. sp. nov. 

„ Radix fasciculata, 5 ern long. Frons griseo- vel brunneo-viri- 
dis, sexies-pluries bipartita, pendula, long. 100 cm et ultra, lat. 
12-16 mm et, ultra, foliis inclusis. ' Caulis subrigidus, postea 
flaccidus, basi diam. 2-3 mm foliis exclusis. Flores flaccidi, 
pluries bipartiti, long. 10-20 em, lat. 1.5-2.5 mm. Folia sparsa, 
non densa, + 6 pro cm, axim non tegentia, + sexfaria, erecto- 
patentia, rarius horizontaliter patentis; tenera, lanceolata, acu- 
minata, bruta, rarius nitida, plana, marginibus subrevolutis, . 
(1-) 2-34 8-10 (-12) mm. Sporophylla densissima, lanceolata, 
erecto-patentia, saepe incurvata, seu appressa, + quadrifa- 
ria, subcarinata, sporangia subtegentia, 1x2-3 mm. Sporan- 
gia lat. vix 1 mm. Planta epiphytica proxima U. phlegmariae 
a quo imprimis foliis angustis differt.—Non rara est forma 
monstrosa perfoliata (*)—Variat foliis tenerrimis habitu U. 
pinifolü (* *). 

Luzon, Abra Province, Bur. Sci. 7258 Ramos p.p.: Bataan 
Province, Mount Mariveles, Whitford 167*, Elmer 6826, Topping ' 
845: Laguna Province, Mount Banahao, Calvin 325, For. Bur. 
8003 Curran & Merritt, Bur. Sci. 879 Foxworthy. MiNDORO, 
Mount Halcon, Merrill 6034, 6035. PANAY, Antique Province. 
Culasi, Bur. Sci. 82438 McGregor*. NEGROS, Cuernos Mountains, 
Elmer 9498. CAMIGUIN DE MisAMIS, Bur. Sci. 14840 Ramos. 
MINDANAO, Davao District, Copeland 1144*, 1450, ‘Warburg 
14201: Agusan^Province, Mount JJrdaneta, Elmer 13858**, An 
Waldsäumen in Hóhen von 1,000-2,000 m. » 


ÉROËTACHYS PHLEGMARIA (Linn.) Hert. comb. nov. 
y-ycopodium, phlegmaria Linn. Sp. Pl. (1753) 1101, ed. 2 (1763) 1564. 


Afea geogr. Regn. paleotrop. Ins. Philipp.: Cuming 1997 
“Selaginella circinalis,” 2002, 2007 Herb. Delessert. LUZON, 
Cagayan Province, Lallo, For. Bur. 24849 Barros: Tayabas 
Proviace, Mahaihai, Brackenridge in Wilkes U, S. Explor. Exped. 
16 (1854) 326 «'gracilescens; Kabibihan, Bur. Sci. 13001 
Ramos: Rizal Province, Barthe: Laguna Province, Siniloan, 
Warburg 12938. 14022; Mount Maquiling, For. Bur. 26033 
Mabesa; Malinao, Baker 3723: Sorsogon Province, Mount Butu- 
san, Elmer «15255. POLILLO, Bur. Sci. 9239 Robinson. MIN- 
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DORG, Baco, Merrill 885. LEYTE, Dagami, Wenzel. PALAWAN, 
For. Bur. 518 Curran. SENRGAO, Ber, Sci. 31985 Ramos & 
Pascasio. MINDANAO, Agusan’ Brovinee, Weber 1179: Lanao 
District, Lake Ldnao, Clemens. " An Baumen in mittleren Hóhen. 

Nom. vulgare: Tagigongai (Neg.); tagalailai (Tag.). 
UROSTACHYS SALVINIOIDES, Hert. sp. nov. 

Radix fasciculata, pluries "bipartita, long. łem. Frons griseo- 
v. luteo- v. brunneo-viridis, sexies s. magis bipartita, pendula, 
flaccida, long. 100 em et ultra, lat. 8-12, rariter usque ad 15 
cm foliis inclusis. Caulis flaccidus, basi diam. usque ad 1 mm 
foliis exclutis. Flores façcidi, pluries bipartiti, long. 10-20 
em, lat.°1-1.5 mm. Folia subremota, + sexfaria, 6-8 pro cm, 
axim non tegentia, tenera, horizontaliter s. érecto-patentia, ovata 
y. subcordata acuminata, bruta v. nitida, plana, nervo vix pro- 
minente, 2-6 x 3-6 mm.  Sporophylla conferta, ovato-lanceolata, 
erecto-incurvato-patentias s. appressa, + quadrifaria, subcari- 
nata, sporangia subtegentia, 1 x 2 mm. Spororangia lat. vix 1 
mm. —Differt ab. U. phlegmaria foliis tenerrimis, horizonta- 
liter patentibus, remotis, ovatis, paullummodo longioribus quam 
latist ab. U. nummulariifolio et U. Delbrückii imprimis foliis 
agutiusculis. 

Variat foliorum textura firmiore et tenerfore. 

Area geogr.eIns. Phfipp. LUZON, Ifugao Subprovince, Mount 
Polis, Phil. Pl. 1565 McGregor: Apayao Subprovince, Mount 
Sulu, Bur. Sci. 28379 Fénix: Cagayan Province, For. Bur. 16720 
Curran: Abra Province, Bur. Sci. 7258 Ramos p.p.: Bataan 
Province, ‘Mount Mariveles, Williams 786, For. Bur. 2101 Bor- 
den: Laguna Province, San Antonio, For. Burs 9530, 13179 
Curran, Bur. Sci. 20610 Ramos. POLILLO, Bur. Sci. 10292 
McGregor. CATANDUANES, Bur. Sci. 30445 Ramos. MINDCRO,. 
Binabay River, Merrill 6036; Baco River, McGregor « 294. 
SAMAR, Catubig River, Bur. Sci. 24396 Ramos. PANAY, Capiz 
Province, Bur. Sci. 30686, 31213 Ramos & Edaño, 35319 Marte- 
lino & Edaño. LEYTE, Dagami, Wenzel 274. NEGROS,* Mount 
Silay, Whitford & Everett 1502; Cuernos Mountains, Elmer 
9499. MINDANAO, Zamboanga District, San Ramon, Copeland 
1450, Merrill 8298: Lanao District, Camp Keithley, Ciemens: 
Cotabato District, Warburg 14198: Davao District, Mgunt Apop 
Copeland 1274, Williams 2462, Elmer 10665. e JOLO, Clemens 
9368. An Bäumen in mittleren und höheren Regionen. 

Nom. vulgare: Nito-nito (Neg.). 
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Sectio NUMMULARAFOLIURUS Hert. sect. nov. 
"Series pr LS Hert. op. eit. - > 
UROSTACHYS DELBRUCKI ` "Here sp. nov. 
Radix fasciculata, pluris bipartita, long. 2 cm. Frons luteo- 
, brunneo viridis, quinquies bipartita, pendula, flaccida, long. 35 
cm, lat. 8-15 mm foliis inclusis. Caulis basi diam. 1 mm foliis 
exclusis. Flores simplices s. bipartiti, long. 10 cm, lat. 3-5 mm 
sporopayllis inclusis, Subquadrifarii. Folia subconferta, qua- 
drifaria-sexfaria, 6 pro cm, axim fere tegentia, erecto-patentia, 
subovata, obtusa s. subacuminata, sübnitida, plana, marginibus 
subrevolütis, nervo infra» prominente;-subcoriacea,.3—4 x 6-8 
mm. Sporophylla conferta,, + quadrifaria, lanceolata,’ acurmi- 
nata, caiinata, erecto- patentia, apice subrevoluta. sporangia 
subtegentia, 1.5 x 2.5 mm. Sporangia lat. + 1mm. Planta 
intermediaria inter U. nummulariifolium et species quasdam 
Phlegmariuri sectionis, > 
Area geogr. Ins. Philipp. MINDANAO, Misamis Province, 
Mount Malindang, For. Bur. 4654 Mearns & Hutchinson. 


Genus LYCOPODIUM (Linn.) Hert. in Beih. Bot. Centralbl (1922)., 
Lycopodium subgen. II-VI Hert. in Engl. Bot. Jahrb. 43 (1909) Beth. 
98: 29. a 

Subgenus Acrostachys Hert. subgen. nov. Subgen. II-V Hert. Le. 2 

* Sectio EgjLYCOPODIUM Hert. sect. nov. Subken, II-III Hert.?lc. 
LYCOPODIUM CLAVATUM Linn. Sp. Pl. (1753) 1100, ed. 2 (1763) 1564, 

var. WALLICHIANUM Spring Monog. Lycop. 1 (1842) 90. 

Area geogr. Regn. subarct., temp., subtrop., trop. Ins. 
Philipp.: LUZON, Benguet Subprovince, Callery 69, Sablan, Elmer 
6257; Baguio, "For. Bur. 964 Bas hes, Topping 203; Mount Santo 
Tomas, For. Bur, 5002 Curran, 11096 Whitford, Merrily’ Phil. Pl. 
bei, ; Bur. Sei. 5351 Ramos; Mount Ugo, Bur. Sci, 5851 Ramos; 
Parc, Topping 1144, Copeland 1946, Clemens 9114, Bur. Sci. 
31903 Santos, 8445 McGregor: Bontoc Subprovince, 'Vanover- 
bergh 370: Laguna Province, Mount Banahao, Bur. Sci, 9844 


2 


‘Robinson. An’ Felsenpartien oftmals in Graslandschaften, etc., 


in Hthen von 1,200-2,400 m. D 
LYCOPOBIUM COMPLANATUM Linn. Sp. Pl. (1753) 1104, ed. 2 (1763) 
1567. 

Lycopodium enceps Wallroth; Schol. in Linnaea 14 (1840) 674, B 
adpressifolium Spring Monog. Lycopod. 1 (1842) 102. nebst forma 
monostachya (*) . 

Area geogr. Regn. subarct., temp., subtrop., trop. Ins. Philipp.: 
Luzon, Benguet Suhprovince, »Pauai, Byr. Sci. 4232, 4465 
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di e 
Mearns, 31902 Santos; Moynt Takiao, Copeland 1813; Mount 


Pulog, For. Bur. 16324 Curran, Merritt, & ZscRolcke,*; Baguio, 
Ælmer 6522; Mount Tongloi YSgnth* Tómas), Merrill Phil, Pl. 
963, For. Bur. 5001 Curran? 11095 Whitford: Bontoc Sub- 
province, Bauco, Vanoverbergh 989: Laguna Province, Mount 
Banahao, For. Bur, 7982 Curran & Merritt, Bur. Sci. 2398 Fox-* 
worthy. MINDORO, Moun$ Halcon, Merrill 6032. An freien 
Felsenabhängen, etc., in den hóheren Gebirgen, in höhen von 
1,050-2,400 m. s 
Nom, vulgare: Yoyokaue(Ig.). $ 
LYCOPODIUM SCARIOSUM. Forst." Prodr. d1786) 86. H 
e «Area*geogr. Australia, Nov. Zealand. Ins. Philipp.: MINDANAO, 
Davao District, Mount Apo, Copelañd 1048, 1451, Elmer 11384, 
DeVore & Hoover 339 p.p., 523 p.p. In freien offnen Land- 
*schaften, au? dem Geßirgsrücken des Berges Apo, Höhe unge- 
fáhr 2,800 m. m 
Ld Subgenus Cernuostachys Hert. op. cit. 
LYCOPODIUM CERNUUM kinn. Sp. Pl. (1753) 1103 (Indiis) et ed. 2 
(1763) 1566 [nebst y crassifolium Spring Monog. Lycopod. 1 
* e (1842) 80]. 
H^ Area geogr. Regn. circumtrop. Ins. Philipp.: Cuming 2020, 
2845, Labillardière, herb. Webb, herb. París. BATAN ISLANDS, 
Batan, Bur. Sei. 3830 &énix. LUZON, Jagor 760, 771: Cagayan 
Province, Claveria, Bur. Sci. 7568 Ramos: Ifugao Subprovince, 
Mount Polis, Bur. Sci. 19673 McGregor: Benguet Subprovince, e ” 
For. Bur. 965 Barnes; Sablan, Bur. Sci, 12611 Fénix; Mount 
Tonglon, ‘Bur. Sci. 5302, 5366 Ramos; Pauai, Bur. Sci. 81922 
Santos; Baguio, Bur. Sci. 247%, 2758, 2840 Meatns, For. Bur. 
4906 Curran, 972 Barnes, Topping 184, 3018, Elmer 5781: 


Bontoc Subprovince, Bauco, Vanoverbergh 51: Lepanto Subffrove . i 


ince, Mount Malaya, For. Bur. 16571 Darling; Cervantes,«Bona 


40: Tayabas Province, Bur. Sci. 26633, 28656 Ramos & Eðli, H 


9458 Robinson: Laguna Province, For. Bur. 19121 Tamesis, 
9541 Curran, Bur. Sci. 15042 Ramos, Merrill Phi. Pl. 644, 957, 
Elmer 17824, Holman 32, 146, Baker 2348: Bataan Proyince, 
Mount Mariveles, For. Bur. 2096 Borden: Zambales Province, 


Mount Pinatubo, Bur. Sci. 2559, 2589 Foxworthy; Nueva Viz- € 


« caya Province, Dupax-Carranglang Trail, Bur. Sei. 14270 MeGre- 
gor; lmugan, Bur. Sti. 14405 MeGregor; Santa Fé, Bur. Sci. 
8276 Ramos; Caraballo Mountains, Merrill 223: Camariftes Prov- 
ince, For, Bur, 21684 Miranda, 27412 Alambra, Bur. Sci. 38624 
Ramos & Edaiio:sAlbay Provinge, Mount Mayon, Bur. Sci. 6494 
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Robinson: Sorsogon Provinée, Mouxt Kililibong, Bur. Sci. 22326 
Ramos. POLILLO, Bur. Sei. 9094 „Robinson, 10286 McGregor. 
MINDORO, Bacubay, For. Bux, 12106 Merritt; Mount Halcon, 
Merrill 6029, 6030 y, Fer. Bur. 4403 Merritt, y; Baco River, 
MeGregor 266, Merrill 4067. PANAY, Bur. Sci. 35703 Martelino 
"& Edaño, 82298 McGregor. LEYTE, Dagami, Wenzel 75, 764, 
1023. NEGROS, Canlaon Volcano, Merrill 6967, 8029 y; Mount 
Silay, Whitford & Everett 1529, For. Bur. 6226 Everett. BUCAS 
GRANDE, Bur. Sci. 85038 Ramos & Pascasio. CAMIGUIN „DE 
MisAMIS, Bur. Sci, 14784 Ramos. “ MINDANAO, Surigao Prov- 
ince, Wenzel 1874, Bolster 304, Ballen 157; Agusan Province, 
For. Bur. 24507 Sabino, Elmer 14141: Davao District, Mount 
Apo, Elmer 10554, De Vore & Hoover 839 p.p., 523 p.p. y, Cope- 
land 1490 y, 1038 y; Lanao District, Camp Keithley, Clemens 48, 
For. Bur. 20278 Miranda: Misamis Province, Mount Malindang, 
For. Bur. 4784 Mearns & Hutchinson: Zamboanga District, San 
Ramon, Copeland 1633, 1633a, 1768. BASILAN, Bur. Sci. 16229 
Reillo. An Felsenpartien und freien Abhängen, etc., meist in 
mittleren und hóheren Regionen, selten in Meereshóhe, auf- 
steigend bis zu 2,800 m. Höhe. sa 
Nom. vulgare: Duyoko (Ig.); kolo-kolo (Bon.); kuyo-kuyo 
(Bis.) ; lamong-babse (Tag.) ; lovi-lovi (Bik.); yakyakan (lg) 
yuyukau (Ig.). " 
LYCOPODIUM CASUARINOIDES Spring Monog. Lycopod. 1 (1842) 94. 
Area geogr. As. merid. - or., Ins. Sund., Ins. Philipp.: Cuming 
2846. LUZON, Benguet Subprovince, Loo, For. Bur. 10944 
Curran; Pauai, Bur. Sci. 4231, 4233 Mearns, Clemens 9229; 
Baguio, Topping 160, Elmer 6876: Bontoc Subproyince, Vano- 
vertergh 869. MINDORO, Mount Halcon, Merrill €082. An 
freien Gebirgskämmen und Felsenvorsprüngen, in. Höhen von 
1,400 -2,400 m. » 
Kom. vulgare: Kulut-kulut (Bon.). n 


LYCOPODIUM VOLUBILE Forst, Prodr. (1786) 86. 

Area geogr. Reg. Monsun, Ins. Societ, Nov. Zealand., Ins. 
Philipp.: LUZON, Benguet Subprovince, Mount Pulog, Merrill 
6392; Mount Touglon (Santo Tomas), Merrill 4826, Topping 
1208, Elmer 6240, For. Bur. 11102 Whitford, 4895 Curran; 
Paual, Topping 1111, Bur. Sci. 4230 Mearns. MINDANAO, Misa- . 
mis Proyince, Mount Malindang, For. Bur. 4628 Mearns & Hut- 
chinson. In dichtem Gebüsch auf Bergrücken in den höheren 
Gebirgen, in Hóhen von 2,000-2,600 m. > 
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U Subgenus Latgristachys Hert. op. sit. á 


LYCOPODIUM HALCONENSE KE in Fin. Journ. sci. 2 (1907) Bot. 
D 149. 


€ 
Area geogr. "Ins. Philipp. MINDORO, Mount Halcon, Merrill 
6031. Auf freien Berglehnen, in Hóhen von 2,400 m. 5 
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UBERBLICK UBER DIE GEOGRAPHISCHE VERBREITUNG DER ARTEN 


Auf den Philippinen sind durch die vorliegende Arbeit 22 
Lycopodiaceen und Zwar 15 "Urostachys- und 7 Lyoepodium- 
„Arten nachgewiesen worden. Wie überall in den Tropen über- 
"wiegen auch auf den Philippinen dœ Uros®schya bedeytend über 
die Lycopðdia. Unter den Urostachyen sind die aufrechten 

+ Geophyten (Sect. Seleginurus) durch 2 Arten vertreten, wäh- 
rend die hängenden Epiphyten mit 13 Arten (Sect. Tenuis- 
dachys mit 1 Art, Squarrosurus und Carinaturus mit je 3, 
Phlegmariurus mit 5 Arten, Nummularüfoliurus mit 1 Art) den 
D Hauptbestandteil der Bycopodiaceenflora ausmachen. Unter 
den Lycopodien sind 3 kriechende Eulycopodia, ferner die 3 
* Hauptarten der tropischen Sect. Cernuostachys (1 Kriechstrauch, 
2 Klétterer) sowie schliesslich 1 Art der interessanten Sect... 
Latera istachys (Krigcher), deren übrige Arten auf das aus- 
trale Florenreich beschränkt sind, vertreten. s 
* Von den 22 philippinischen Lycopodiaceen sind 11 Arten, also „ = 
va die Hålfte, auch ausserhalb der Philippinen verbreitet, und zwar 
kommen 5 Urostachya und 6 Lycopodia auch ausserhal des 
Gebietes vor, mithin fast alle Lycopodien, dagegen veháltnis- 
mássig wenige Urostachyen. Bis in das subarktische Gebiet 
hinein erstreckt sich das Areal von 2 Arten: U. serratus. und 
L. complanatum; ersteres ist auf Ostasien beschrünkt, letzteres 
* ist über vier Erdteile verbreitet. Beide Arten kommen iun- , 
Serem Gebiet nur auf den hóchsten Gebirgen vor, wührend sie 
polwärts auch in der Ebene zu finden sind. Circumtropikal 
verbreitet sind 2 Arten: L. clavatum und L. cernuum; ersteres^ 
* kann als Hochgebirgsform der in den subarktischen und tem- 
perierten Gebieten auch in der Ebene vorkommenden Hauptart 
aufgefasst werden, letzteres ist eine überall in den Tropen in 
t allen Hóhenlagen (inf Hochgebirge in der Form y crassifolium) 
háufige Species. Im palaeotropiscben und australen Florenreich 
sind 3 Arten verbreitet: U. carinatus (As., Austral), U. phleg- 
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maria (As, Afr, Austral.), Li velubile (As., Austral.). ' Auf 
das palacotropische Florenreich beschränkt sind 3 Arten: U. 
squarrosus (As. Afr.) U. pinifolius (As.), L. casuarinoides 
As.). Dem australen Florenreich schliesslich gehórt 1 Art an: 


, L. scariosum, das im Gebiet auf dem hüchsten Gipfel von Min- 


danao vorkommt. Von den 11 Endemismen, die sich aus 10 
Urostachys-arten und 1 Lycopodium zusammensetzen, hat U. 
minimus (Gruppe des U. selago) seine nächsten verwandten in 
temperierten-subarktischen Gebieten bezw. auf „den Hockge- 
birgen der Tropen, L. halconense (Gruppe des L. laterale) im 
australon Florenreich; ersteres kommt auf dem hóchsten Gipfel 
von Mindanao, letzteres im Hochgebirge von Mindoro vor. 
Die übrigen 9 Endemismén haben ihre Verwandten in den 
umliegenden tropischen Gebieten wohnen. Es sind sámtlich 
hüngende Epiphyten, die demnach den Hauptanteil auch unter 
den Endemismen ausmachen. : 
Die Lycopodiaceen der Philippinen zerfallen also in: : 
Drei Arten, die oder deren Verwandte bis in das subark- 
tische Gebiet hinein verbreitet sind (die Geophyten U. minimus, 
U. serratus, L. complanatum). PE 
Zwei cireumtropikal verbreitete Arten (die Geophyten L. 
clavatum und L. cernuum). ar 
Zwei Arten, die oder deren Verwaydte im ,australen Flo- 
renreich zü Hause sind (die Geophyten L. scariosum und L. 
halconense) . ; 
Fiinfzehn palaeotropische Arten, die zum kleinsten Teil auch 
im” australen Florenreich verbreitet sind (alle epiphytischen 
Urostachya und die 2 kletternden Lycopodia). 
Es sind im Gebiet der Philippinen bisher auf 18 Inseln Lyco- 
, podiaceen gefunden worden. 


H 


a Die auch ausserhalb des Gebietes vorkommenden Arten. 


KM 

Inseln. 

Urostachys serratus 4 

Urostachys squarrosus 6 

4 Urostachys carinatus 8 

Urostachya pinifolius i 3 

Urostachys phlegmaria 7 

7 Lycopodium clavatum € 1 

Lyéopodium complanatum à 2 

Lycopodium scariosum 1 

Lycopodium cernuum 11 

Lycopodium casuarinoides 2 

Lycopodium volubile ei 2 

v , ò — 

, Sa. tg 45 
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i: Die endemischen Arten. i 4 
€ Inseln. 
Urostachys minimus Qa e, 
H Urostachys verticillatus y &, » ‘ 
Urostachys Magnusianus ‘ 
Urostachys Whitfordi D 


Urostachys Toppingi 
Urostachys Merrilli t, 
Urostachys Elmeri ‘ á 
Urostachys banayanicus 

« Urostachys salvinioides 
Urostachys Delbrückii « 
Lycopodium halconénse 
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Am weitesten über das Inselreich verbreitet ist demhach von 
den ausserhalb des Gebietes vorkommenden Arten L. cernuum 
(auf 11 Inseln gefunden) und von den endemischen Arten U. 
salvinioides (auf 10 Inseln gefunden). Es folgen von den auch 
ausserhalb des Gebietes vorkommenden Arten: U. phlegmaria 
(auf 7 Inseln gefunden),sU. squarrosus (6), U. serratus (4), 
U. carinatus und U. pinifolius Ge 3), L. complanatum, L. casua- 
xinoldes und L. volubile (je 2), L. clavatum « und L. scariosum 
(je 1)¢ von den Endemismen: U. Elmeri und banayanicus (je 
6), Whitfordi (5), verticillatus y & 8 (3), minimus, Magnu- 
sianus, Toppingi, Merrtili, Delbrückii, und L. halconense (je 1). 
In ihrer Gesamtheit sind also die endemischen Arten öhnlich 
über das Inselreich verbreitet wie die nicht endemischen, dagegen 
. zeigt auch hier wieder die Gattung Urostachys eine weit grüssere 
Verbreitung als die Gattung Lycopodium. ; 

Alle Lycopodiaceen sind Gebirgspflanzen; nur wenige Arten 
gehen bis Zum Meeresniveau hinab, so vor allem U. squarroßus, 
U. salvinioides, U. Elmeri, und L. cernuum. Infolgedessen sind 
die Hochgebirge der 3 grossen Inseln besonders reich an Lygo- 
podiaceen.* Es beherbergen: ` 


Arten. 
Mindanao und Luzon, je E 6 

Mindoro 12 ^ 
Panay uhd Negros, je ; 5 
Polillo DI 
Camiguin, Leyte, and Palawan, je 3 
Batan < 72 
+ Die übrigen Inseln, je £ 1 


Auf Mindanao beschränkt sind Á Arten (3 endemische: U. 
minimum, U. Magnusianus, und U. Delbrückii, sowie 1 Art die 
sonst nur im australen Florenreich vorkommt, L. scariosum). 
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Aut Luzon beschränkt sind 3 Arten (2 endemische! U. Top- 
pingi, U. Merrilli, ferner-1 Hochgsbirgsart der Tropen, L. cla- 
vatum c). " x 

Auf Mindoro beschrünkt ist die einer australischen Untergat- 
tung angehórende Art, L. halconense. 

Wichtige Zentren sind: 

Mindanao: Davao Distr., Todaya (Mount Apo) und Misamis 
Prov., Mount Malindang, 2,000-3,200 m, mit den 11 Arten: U. 
minimus, serratus, verticillatus y & 8, squarrosus, pinifolius, 
banayanicus, salvinioides, Delbrücitii, L. scariosum, cernuum, 
volubiles 

Luzon: Mountain Prov., Benguet” Subprov., Mount ,Tonglon 
(Mount Sto. Tomas), Pauai; ete., 2,000-2,400 m, mit den 8 Arten: 
U. serratus, Merrilli, pinifolius, L. clavatum, complanatam, cernuum, 
casuarinoides, volubile. T 

Mindoro; Mount Halcon, 2,000-2, 700 m, mit den 8 hører 
U. serratus, verticillatus y & 8, squarrosus, banayanicus, L. 
complanatum, cernuum, casuarinoides, halconense. 

An diesen 3 Standorten kommen also insgesamt 16 Arten vor, 
von denen ein grosser Teil—mit Ausnahme besonders der oben 
genannten 4 bis zum Meere herabgehenden Arten U. squarrosus, 
U. salvinioides, U. Elmeri, und L. cernuum—auf den 3 Hàuptin- 
seln beschránkt ist. Die 6 Arten: U. Magnusianus, U. Whit- 
fordi, U. Loppingi, U. carinatus, U. Elmeri, U. phlbgmaria, 
bevorzugen anscheinend mittlere und niedere Gebirgslagen. Die 
Mehrzahl dieser Arten kommt—ebenso wie die genannten 3 bis 
zum Meeresspiegel gehenden Arten—auch auf der kleineren 
Inseln vor. + ^ 


u B 
Die auf Mindanao nicht vorkommenden Arten sind fett gedruckt. 


THE ANTISCORBUTÍC VITAMINE IN SOME ORIENTAL: 


FRUITS AND VEGETABLES : 


D 


By HARTLEY EMBREY 4 


D Of the Union Medical College, Peking 
* 
d “FIVE ÉLATES , 


a D 
„ Less is lafown of the antiscorbutic vitamine than of the other 
vitamines. It is soluble in water, afd for that reason*is often 
called water-soluble C vitamine. It is also soluble in alcohol and 
acetone. : 4 

It is more unstable than the other vitamines and is destroyed 
by heat—gradually above 50°C. and rapidly above 80°C.(1) It 
is also affected by catalysis.(2) For instance, if half of a given 
quantity of raw milk be héated in a glass vessel and the other 
half jn a copper vessel for the same length of time—for thirty 
minutes at 145°F.—the milk heated in the Copper vessel will 
hæve’ löst much more of the antiscorbutic ‘vitamine than the 
milk heafed in the glass vessel. * 

This vitamine is very unstable in the presence of alkalies and 
is especially sensitive to oxidation. In fact, oxidation is ap- 
parently the preéminent factor leading to the destruction „of 
water-soluble C vitamine. 

If a diet be given containing æn insufficient antount of this 
vitamine, scurvy develops. This disease can be cured by the 
addition to the diet of fresh fruits and vegetables, which are rich 
in the antiscorbutic vitamine.- < 

This paper discusses some research work that was undertak/n 
with the hope of extending our knowledge as to which tropical 
fruits and foods are valuable as sources of supply- of thé anti- 
scorbutic vitamine. A 

None of the vitamines can be determined gatisfactorily by 
chemical means. Their presence can be detected and their rela- 
tive quantities estimated by feeding experiments only. The 
Euinea pig is very susceptible to scurvy and, thtrefore, is the 
best experimental animal for this p pose. Fed on a diet com- 


*From the laboratories of Union Medical College, Peking; and the 
Bureau pf Science, Manila, Philippine Idands  . 
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plete ih all other respects, but lacking in this one essential, the 
guinea pig develops scurvv as e2zly as the fifteenth day and 
death occurs, usually, on the rineteenth to the twenty-third day. 

The clinical symptoms of scurvy in the guinea pig are the 


. following: Preliminary loss of weight, swelling of wrist and 


knee joints, and occasionally hyperæmia of the gums with dull- 
ness of the iower incisors. Fractures of the long bones and 
generál fragility are common. Post-mortem examination shows 
“hemorrhages found in the muscles, bone marrow, more fre- 
quently at the end of diaphyses;’ tooth pulp. costochondral 
junctions, and occasionally in the skin and lymph glands; 
enlargements of the ends of the long bones, especially the lower 
ends of the radius 'and ulfia, the upper end of the tibia, and 
the costochondral junctions; and swollen lymph glands especially 
the inguinal and axillary."(3) 
The following fruits and vegetables were tested at the Buregu 
of Science in Manila: 
Chico, Achras sapota Linnæus. ə 
Papaya, Carica papaya Linnæus. 
` Pomelo, Citrus maxima Merrill. 
Guava, Psidium guajava Linnæus. 
Lansones, Lansium» domesticum Correa. Aa "7 
, Banana, Musa, cavendishii Lambert. 
* Banana lower bud. 
Coconut, Cocos nucifera Linnzus. 
Pepino or cucumber, Cucumis sativas Linnzus. 
,Kangkong leaves, Ipomoea reptans (Linnæus) Poiret. 
Camote leaves, Ipomoea batatas (Linnæus) Poiret. > 
In addition to the fruits tested at the Bureau of Science in 
Maaila, another fruit, the Chinese persimmon, Diospyros kaki 
-Liñnæus, was tested at the PN Medical College, in Peking, 
Chia. 
filipinos usually cook the camote and kangkong leaves and 
use them as greens. The banana-flower bud is boiled and used 


3 


„as a vegetable by most Filipinos, and to a limited degree by 


foreigners as well. In our feeding experiment, however, we 
cut the camote end kangkong leaves fine and gave them raw. 
In the“case of the banana-flower bud and of the coconut, we 
"expressed the juice and fed the undiluted juice, since the guinea 
pigs would not eat either the bud or the*Shredded coconut meat. 
The other foods were give. in their raw, natural state. 
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* For al” the foods except persimmon, basal diet 1 was tused, 
which consisted of: 4 


Kä D = Per cent, 
"e Whole oats , wt 87 
Rice bran (tikitiki) 10 
Calcium chloride and Yisodium one (equal 
weights) 3 


The mixture of the above” was«given ad libitum z and, in ad- 
dition, 30 cubic centimeters of whole cow's milk, previtusly 
boiled forty-five minutes, were given daily. R 

For the persimmon, hasal dlet 2 was used, which consisted of: 


à € Per NS 
e „ Whole wheat X 86 
Yeast M * .2 
Wheat brin . 3 
e Butter * D 3 
Calcium lactate 3 
Sodium chloride H 3 


Ín the case of control guinea pig 3P, orange juice was added 
, and the scurvy symptoms disappeared. Each animal was kept 
ina Separate cage. Each morning all remains of the basal diet 
*for the preceding day were removed, and a weighed amount 
of hę food under examination was put in the cage. After a 
- few hours, if the food was not eaten, it was fed to the guinea 
pig by hand; then the Basal diet was given ad libitum. Thé 
guinea pigs were weighed twice a week, and a record of their 
« weights was kept. Autopsy was performed on all guinea pigs 
that died: before the termination of the experiment, to sée 
whether the typical scurvy symptoms were present. The ex- 
periment in Manila was unfortänately of only nine weeks’ 
duration, and it would be advisable to continue this work in 
order to determine the minimum amount of each food that mast 
« be administered daily to afford complete protection from scurvy. 
A group of tontrol guinea pigs was given the basal diets with- 
out any fresh fruit or vegetable. 
The Chinese persimmon was fed at the Union Medical College, 
Peking, and the experiment lasted twenty- -four weeks. x 


CONCLUSIONS 


cl. All of the control guinea pigs died of acute scurvy ih from 
nineteen to twenty-one days. 

2. Of the foods examined, pomelo, #icumber, chico, and guava 
afforded the: best protection from/scurvy. In each case 10 
grams gf the food ivan daily wére sufficient to protect the 
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animals from scurvy for a period of nine weeks. Where the 
charts show deaths on these diets after a few weeks, post-mortem 
examination showed the causative factor to be pneumonia. 

3. Fifteen grams of banana each day gave protection from 
scurvy for a period of nine weeks. : 

4. The experiment with lansones ,had to be terminated after 
four weeks, because this fruit disappeared from the Manila 
markets, being no longer in season. A careful inspection of 
the lansones growth curves shows a steadily decreasing weight, 
so that 10 grams were evidently’ insufficient as a protection 
from scurvy. 0 

5. Fifteen grams each of kangkong leaves and of camote leaves 
daily gave protection for 4 period of from seven to nine weeks. 
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ILLUSTRATIONS 


EKPLANASION OF CHARTS 


The following charts show the identification numbere of the guinea pigs, 
the rates of growth, and the number of weeks’ duration of experimbntal 
feeding.” 

The numbers aboye the growth € curvgs are the identification numbers of 
the animals; the weights of the guinea pigs are shown by the figéres on 
the a axes of ordifates; the number vf weeks of experimentation is indicated 
by “tHe numbers on the axes of abscissæ, An arrowhead terminating the 
growth eurve indicates the death of the animal in question. If thf arrow- 
héad is lacking, the animal was still living at the end of the experiment. 

“Guinea pigs 45, 46, 47, 48, 49, 50, 7, 13, 14, 15, 16, 21, 22, 23, 24, 
34, 36, 37, 39, 41, 43, 44, 1P, 2P, 4P, 5P, 6P, 7P, and 8P died of scurvy. 
Deaths among the other pigs were due to pneumonia. 

- Basal diet 1 consisted of whole oats, 87 per cent; rice bran (tikitiki), 
10 per cent; calcium carbonate (CaCO:) and disodium orthophosphate 
(NaHPO)), 3 per cent. 

« Bata diet 2 consisted of whole wheat, 86 per cent; yeast, 2 per cent; 
wheat bran, 3 per cent; butter, 3 per cent; calcium lactate, 3 per cent; 
sodifimschloride, 3 per cent. . . 
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10. Guinea pigs 33 to 36. Diet, 10 


á . à PLATE 1 


. Guinea pigs 45 to 50. Diet, 30 cubic centimeters: of “whole milk 
boiled for forty-five minutes and basal diet 1. 

. Guinea pigs 17 to 20. Diet, 10 grams of raw chico and basal diet 1. 

Guinea pigs 9 to 12. Diet, 10 grams of raw guava and basal diet d. 


PLATE 2 e 


. 
. Guinea pigs 5 to 8. Diet, 10 ee of raw lansones and basal 
diet 1. « 
, Guinea pigs 25 to 28. Diet, 15 grams of raw banana and basal 
diet 1. 
. Guines pigs 13 to 16. Diet, 10 cubic centimeters of banana id 
bud juice and basal diet 1. 
PLATE 3 * 2 
. Guinea figs 21 to 24. Diet, 10 cubic centimeters of fresh cocofut 
juice squeezed from the white coconut meat id basal digt 1. 
. Guinea pigs 1to 4. Diet, 10 grams of raw papaya and basal diet 1. 
. Guinea pigs 29 to 32. Diet, 10 grams of fresh raw pomelo and 
basal diet 1. M ‘ 
PLATE 4 


‘rams of raw pepino and basal 


diet 1. … 
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il, Guinea pigs 37 to 40. Diet 15 grams of raw camote leaves and 
basal diet 1. " ` 
12. Guinea pigs 41 toc44.' Diet, 15 grams of raw kangkong leaves and 


basal diet 1. 2 E 
: PLATB5 ` ° 


FIG. 13. Guinea pigs 1P to 4P. Diet, 300 cubic centimeters of whole milk 
previously boiled for forty-five minutes, ad libitum, and basal 
diet 2. 
14. Guinea pigs 5P to 8P. Diet, 25 grams of fresh raw persimmon 
daily and basal diet 2, ad libitum. 
15. Guinea pigs 9P to 12P. Diet, 50 grams of fresh raw persimmon 
o daily and basal diet 2. 
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THE ELACATIDÆ OF THE PHILIPRINE ISLANDS AND 
ADJACENT REGIONS 
LJ 
By EDWARD A. CHAPIN KW e 
: Of Washington, D. C. 
. 


s ® ONE PMATE S 


„Ihe material upon whichsthis paper“ is based was received 
at various times from Prof. CharlesQF. Baler, of the Jniver- 
sity of the Philippines. The family has been considered as 
cemposed of á single gênus, since Ababa Casey was referred 
by Schaeffer (1917) to the family Cleridæ. Several species 
ofethe family Elacatidæ are known from the New World; two 
from Japan and one each from Batjan, Ceylon, and Borneo. 
The family is usually knowh under the name of Othniidæ, based 

« on Gthnius Leconte. Elacatis Pascoe has priority of a year. 

"The type genus, Elacatis Pascoe, was erected in 1860 as a 

“mémker of the Melandryidæ to include ac single species of 


doubtful affinities. The.following year Leconte proposed a new, 


family, the Othniidæ, for an American insect, Othnius umbrosus, 
a hew genus and new species. A second species was mentioned 
at the time, but was described from memory only, the specimen 
being lost. Thus O. umbrosus Leconte is the type of Othnius. 
Elacatis Pascoe has been suppressed as a homonym of Elacates 
Cuvier, 1829, and Othnius Leconte has taken its place in most 
of the cafalogues. This action was not taken by Kraatz Ýr 
Lewis but was resumed by Borchmann. A hasty examination 
of one of the American species revealed certain characters thát 


may be considered of generic value; if such is the case, Othnius' 


Leconte will stand for the New World forms. ` € 
‘ e ELACATIDÆ 20€ 


Family characters.—Coleoptera genuina; Heteromeras head 
somewhat triangular, eyes large and prominent, lateral; labrum 
torneous, antennæ 11-xegmented, arising from beneath the 
prominent supra-antennal crests, first segment moderately 
long and thick, second smaller, globular or cylindrical, third 


+ €! Schenkling, 8, Col. Cat. Fam. Pars. 2 Qthniide (1910). 
€ 
83 


FS 


E 


w 


2 


A i 
» 


84 The Philippine Journal of Science 1923 


to eighth inclusive cylindrical, »ninth to eleventh consider- 
ably wider, forming a loose club. Mandibles stout and 
curved. Mentum of malés of some species with two tufts of 
hairs arising within foveæ, of females with two foveæ. Thorax 
transverse, margins eyén or denticulate, anterior angles varia- 
ble, anterior coxal cavities small, closed behind. Abdomen with 
five visible yentral segments, the first longer than any of the 
succeeding. Legs’ not long, rather stout, claws simple. 
Type genus, Elacatis Pascoe, 1860. £o 
The material considered in ‘this paper falls into two 
genera, which may be distingüished inter se by the following 
characters: ’ Í 
Eyes evznly rounded “before And behind, anterior angles of thorax not 
covered by the eyes, lateral margin of the thorax with denticles. 
d ^Elacatis Pascce. 
Eyes developed posteriorly so that they overlie the anterior angles of 


the thorax, lateral margin of thorax "without denticles. 
Parelacatis g. nov. 


Genus ELACATIS, Pascoe 


Elacatis PASCOE, 1860, Journ. Ent. 1 (1860) 52; LEWIS, Ent. Mo. 
Mag. 27 (1891) 248. FAT 
Generic characters —Elacatidæ with eyes anteroposterio-ly 
symmetrical, lateral margin of thorax with three to seven den- 
titles, second segment of antenna globular, terminal’ segment 
of labial palpus sharply truncate, terminal segment of maxil- 
lary palpus twice as long as broad (Plate 1, figs. 1, 2, 5, 6, 7). 
Genotype, Elacatis delusa Pascoe, 
There are three species belonging to this genus before me, 
which may be distinguished 3s follows: ^ 
> 1. Middle portion of prosternum with a few indistinct punctures, lateral 
portions with punctures somewhat, confused. E. bakeri sp. nov. 
Prosternum evenly, coarsely punctured............ nn 2. 
2. Pronotum with a median smooth line, rest of surface fine!y punctured. 
E. undulata sp. nov. eum subsp. nov. 


Proubtum evenly, very coarsely punctured, no median smooth line. 
E. delusa Pascoe cum subsp. nov. 
> 


Elacatis bakeri sp. nov. 


Head finely and densely punctured, eyes finely granulate; 

> somewhat brassy above, piceous beneath; mentum bifoveate, an- 
tennæ piceous,reaching just beyond antsrior margin of thorax, 

thorax broader than long (7 :10), convex, lateral margins 

low on sides with four very feeble denticles, surface densely 

and rather coarsely puncture}, dark piceous „with brassy luster, 

seutellum small, elytra tapering evenly to tips, ratheı more 


| 
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finely*but not as densely punctured ás thorax, pale brown with 
piceous markings. These markings consist of a round spot 
in. the scutellar angle, a larger Tound* spot slightly postmedian 
on the suture, common to both, á broken fascia at apical fifth, 
and the lateral margins*narrowly. Underparts almost black, 
finely punctured, legs dark, tibiæ and tarsi lighter. Length, 
3.7 millimeters. 

Type—-A specimen, mE a female, From Penang, 
(C..F. Baker); United States National Museum, No. 25054. 


Elacatis undulata sp. now © D 

Dead distigctly evenly and moderately*coarsely punctured, the 
pünttures near the labrum finer than thog on frons, foveæ 
on mentum large, almost contiguous, surface above with bright 
byassy luster. e Antennæ, reaching about the middle of thorax, 
basal segments pale. Thorax with median smooth line, other- 
wise rather finely and densely punctured. Lateral margin with 
four obtuse denticles, luster brassy. Elytra rather long and 
narrow, finely and evenly ounctured, ornamental with a very 
, intrigate dark and light pattern (Plate 1, fig. 11). Underparts 
* of thorax nearly black, the abdomen chestnut brown, finely 
and evenly punetured. Legs chestnut brown, indistinctly 
ringed with piceous. 

This species ‘appears ‘to be separable into two rubspecies. 
Typical form: Punctures of thorax coarser, dark markings of 


. elytra well developed, pygidium rather densely covered with . 


long pale hairs. Length, 4 millimeters. H 
Type.—A. male from Mount Limay, Bataan Province, Luzon, 

P. I. (Baker) ; paratypes, three sfecimens from the same place; 

United States National Museum, No. 25056. Š 


Elacatis undulata subsp. bornensis subsp. nov. A 

Thoracic „punctures not at all confused, dark markings ef 
elytra reduced in extent, pygidium with few short hairs. 
Length, 4.5 millimeters. t 

Type.—A Specimen, apparently a male, from Sandakan, Bor- 
‘neo (Baker) ; United States National Museum, No. 25058. 

In this species the foveæ of the mentum in Íhe males &o not 
have the tufts of hairs sometimes found in the genus.. 
Elacatis delusa Pascoe. * A G 

Elacatis delusa PAscoE, Journ. Ent. 1 (1860) 53, pl. 2, fig. 5. 

Head rather coargely and not densely punctured, antenne 

reaching to middle of thorax, color dark with slight brassy 
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luster. Thorax apparently as lorg as broad, very coarsely and 
evenly puncttired, lateral margins with five denticles. Elytra 
evenly punctured, variegated with dark and light brown. Under- 
parts dark, rather coarsely punctured. Legs dark. 

Two subspecies can be recognized in the material at my 
disposal. "Typical form: Elytra with three transverse dark bars 
and with a round dark spot in scutellar angle. Length, 3.5 
millimeters. G 

Sandakan, Borneo (Baker 11493) and unnumbered specimens. 
Zamboanga, Mindanao, P. I. (Beker 7283). 


Elacatis delusa subsp. pantherina subsp. nov. 

Elytra with four more or less broken transverse dark bars 
(Plate 1, fig. 12), no separate spot in scutellar angle. Denticles 
of thorax slightly more prominent. Length, 3.5 millimeters. 

` Type.—A. specimen, apparently a male, from Mount Limay, 
Bataan Province, Luzon, P. I. (Baker 8292). Paratypes from 
the same locality and from Mount Maquiling, Laguna Province, 
Luzon (Baker 11941). Also unnumbered specimens from the 
above localities. United States National Museum, No. 25055. 


Genus PARELACATIS novum a 

Generic characters.—Elacatide with eyes produced poste- 
riorly so as to overlap anterior angles of thorax; thorax with 
lateral margin more or less obsolete at anterior angles, c com- 
plete at posterior angles, regular, without denticles. Second 
segment of antenna cylindrical, terminal segment of labial palpus 
rounded at apex, terminal segment of maxillary palpus only 
a little longer than broad (Plate 1, figs. 3, 4, 8, 9, 10). 

Genotype, Parelacatis bakeri sp. nov. 

>There appears to be but one species in the material before me 
tha^ can be referred to this genus. 
Pårelacatis bakeri Sp. nov. n 

Head wide, convex, rather coarsely and distantly punctured, 
dark, "with Yaint brassy luster. Supra-antennal crests arched, 
Socket of antenna very large. Antenne reaching to about 
middle of thora:, chestnut brown. Thorax much broader than 
long (13 : 20), convex, evenly and rather coarsely punctured, 
basal ángles „obtuse, surface with brassy luster, pubescence 
sparse on both head and thorax. Zlytra rather suddenly 
rounded at tips, finely and rather densely punctured, dark with 
pale marking (Plate 1, fig. 13). Underparts black, rather 
more densely covered with hairs. Legs brown, the tibiæ and 
tarsi paler." Length, 2.5 to 3.5 millimeters. 
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Type—A specimen, sex „uncertæin, from Basilan, P. I. 
(Baker 13420). Paratypes from the same locaiity and from 
Davao, Mindanao (Baker 6659); Iligan, Kolambugan, and Da- 
pitan, Mindanaos Tangcolan, Bukidnon Province, Mindanao 
(Baker 14665) ; Mount Maquiling and Los Bafios, Laguna Prov- 
ince, Luzon (Baker 958). United States National Museum, No. 
25057. S 
ADDENDA E G 

Since I sent this manuscript for publication, a paper by F. 
Borchmann ? on the “Othniidæ" of the world has come to hand. 
Borchmann has "prepared a very excellent study of the group, 
and if he has erred it has been on the side of conservatism. 
In 'his work a new species, Othniug, corparaali, is described 
with the notethat it may belong to a new genus. It appears to 
be congenertc with Pardacatis bakeri sp. nov., the type of my 
new genus Parelacatis. Othnius acutedentatus, a new species, 
is reported from Borneo añd Luzon and would have been treated 
by me as a subspecies of Elacatis delusa Pascoe, so far as I am 
able to judge from the description. The same is true of his: 
Othnjus foveicollis. Borchmann has described another species 
from northern Palawan under the name Othnius ochripes. It is 
urfxnewn to me. S 
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[From drawings by Chapin.] 
ð * PLATE 1 
Fic. 1. Elacatis delusa subsp. pantherina subsp. nov., head. 
2. Elacatis delusa subsp.“pantherina subsp. nov., thorax from beneath. 
3. Parelacatis bakeri sp. nov., head. 


**4. Parclacatis bakeri sp. nov., thorax from beneath. 
5, Elacatis delusa subsp. pantherina subsp. nov., antenna. 


MEL Elacatis delusa subsp. pantherina subsp. kov., maxilla. 
7. Elacatis delusa subsp. pantherina subsp. nov., labium with palpi. 
8. Parelacatis bakeri sp. nov., labium with palpi. € ` 
< 9. Parelacatis bakeri sp. nov., maxilla. 
10, Parelacatis bakeri sp. nov., antenna. 
11. Elacatis undulata sp. nov., elytron. á 
12. Elacatis delusa subsp. pantherina subsp. nov., elytron. 
13. Parelacatis bakeri sp. nov., elytron. í 
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ZUR GEOGRAPHISCHEN VERBREITUNG DER CUCUJIDÆ ` 
(COLEOPTERA): 


ERSTER BEITRAG: LZEMOPHLGSINI 


Von FRITZ KESSEL 
» Badenfurt, Süd-Brasilien 


e 
u . * EINE TEXTFIGUR 
D 


Ueber den Cucujiden ist'in den lÉtzten Jahrzehnte intensiv 
gearbeitet worden, Besonders. Grouvelle hat seit Mitte der 
“siebziger Jahre des vorigen Jahrhunderts sehr viel publiziert; 
nächst ihm Sharp, Reitter, and andere. Leider fehlt es aber 
Bisher ‚fast durchweg an irgendwelchen zusammenfassenden 
Arbeiten über diese Familie beziehungsweise grössere Gruppen 
derselben. Das Material ist in den Zeitschriften fast aller 
Herrenländer verteilt, zerstreut sich auf grössere Zeiträume, 
sodass eine einigermassen umfassende Arbeit nicht unerhebliche 
Schwierigkeiten zu überwinden hat. ‘ 

Von einzelnen Gruppen der Cucujiden hat, soweit mir bekannt, 
Grouvelle bis 1914 die Silvaninen und Ancistriinen zusammen- 
hángend dargestellt. Ich nehme die Cucujidæ und Læmophlæini 
zunächst noch ohne Rücksicht auf meine früheren Ausfüh- 
rungen.? 

Gerade die Zahl der bekannter Leemophiceinen-A‘rten ist riesig 
gewachsen. Der Katalog von Gemminger und Harold (1868) 
zählt 51 Arten; mir sind bis heute schon über 220 Arten bekannt“ 
geworden; und mit dieser Zähl dürfte auch noch nicht das letzte 
Wort gesprochen sein. 

Trotz dieser starken Zunahme ist die Gruppe erst relativ spät 
(1899) von Sharp in Abteilungen zerstreut worden und zwar 
wohl nur unter hauptsächlicher Berücksichtigung der zeptral- 
amerikanischen Arten. Hier mógen zunächst einmal Angaben 
über die geographische Verbreitung folgen. 


a 
. The beetles of this important family, the Cucujidæ, cómmonly live under 
bark. Some of the species that live in stored food products are of great. 
economie concern. The family is extensively represented in the Philippines 
where little‘is known of the native forms.—EnITors. 
* Archiv f. Naturgesch. 87 Heft 6, 25-35, im alten Umfange. 
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‘ 1. AFRIKA (KONTINENT) 


1. Læmophlæus ater 0L, 
Afrika. [ 


Nord- 
€ 


2. Læmophlæus bolivari Gr. 5 
Spanisch Guinea. ‘ 
3. Læmophlæus brunneus Gr. 


Sierra Leone. 

4. Læmophlœus biskrensis Gr., 

, Nord-Afrika; 

5. Læmophlæus clarus Gr., Cap 
der guten Hoffnung. 

6. Læmophlœus curtipennis Gr.‘ 
Spanisch Guinea. « À 

7. Læmophlæus elongatulus Luc., 
f.lgier. € i 

8. Læmophlæus escalerae 
Spanisch Guinea. 

9. Læmophlæus faneti Grouv., 
West-Afrika. 

10. Læmophlæus mirus Gr., Spa- 
nisch Guinea. 

11. Læmophlæus 
Kamerun. 


Gr., 


misellus Gr. 


II, AUSTRALIEN (KONTINENT) A 


e 
1. Læmophlœus bistriatus Gr. 
2. Læmonhlæus contaminatus Gr. 
3. Læmophlœus felix Kess. 
4. Læmophlæus insignis Gr. 
EI Læmophlæus juvencus Kess. 


< 


ba Si 
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12. Læmophlæus mobilis Gr., San- 
sibar. c 

18. Læmophlæus nigricollis Luc., 
< Algier, 

14. Læmophlæus patens Gr., San- 
sibar. 

15. Læmophlæus peculiaris Gr. 


Spanisch Guinea. 
. Lemophleus peringueyi Gr. 
` Cap der guten Hoffnung. 
. Læðophlæus  perrisi Gr. 
Algier. i 
. Læmophlæus perspituus Gry 
` Cap der guten Hoffnung. 


19. Læmophlœus piagiatus Gr., 
Gpanisch Guinea. 
20. Læmophlæus rufipes Luc., 
« Algier. 
21. Læmophlæus suberis Luc! 


Algier. 
22.“ Læmophlæus subniger 
Spanisch Guinea. 


Gr, 


€ 4 
6. Læmophlœus leachi Gr. 

7. Lémophlœus' lepidus Gr. 

8. Læmophlœus parvulus Gr. 
9. Læmophlœus tasmanicus Gr.' 
10. Lemophleus tuberculatus Gr. 


III. AUSTRALIEN (INSULAR) 


€ 
€ 


1. Læmophlæus beccarii Gr. 
'2. Læmophlæus brevis Fairm. 
3c Lemophleus dorsalis Gr. 
« 4, Læmophlæus falcidens Gr. 
. 5. Læmophlœus fauveli Gr. 

6. Læmophlœus gestroi Gr. 

7. Læmopkiæus humeralis Gr. 

8. Læmophlæus ignotus Kess. 


€ IV. 


1. La&nophlous axillaris Woll., 
Madera. í 

2. Læmophlæus 
Madera. 

8. Læmophlæus 


Woll., Madera. 


clavicollis Woli., 


donacioides 


9. Læmophlæus insuluris Kess. 
10. Lemophleus integer Gr. 
11. Lemophleus neglectus Gr. 
12. Lemophleus patens Gr. 


ÁZOREN UND CAPVERDISCHE INSELN 


13. Læmophlæus sukgranulatus 
Gr. 

14. Lemophleus tricostatus Mon- 
trouz. 

4. Læmophlæus granulatus 


Woll., Madera. 

5. Læmophlæus politissimus 
Woll., Cap Verde. 

6. Læmophlæus stenvides Woll., 
Maderu. 


) 
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V. BOLIVIA , D 
1. Lemophleus germaini Gr.’ 2. Lemophleus nigrifrons Gr. 
" 3. Rhinomalus fxlvicollis Gr. 
» VI. BORNEO , 
1. Læmophlæus lepidus Gr. 2, Læmophlæus ovalis Gr. 
vir. BRASILIEN ` Ke 
, 1. Læmophlæus aeneus Gr. 14. Læmophlæus pilatei år. 
2. Læmophlæus castaneipgnnis 15. Lemophleus, quinquearticula- 
Gr. DH 3 * tus Gr. 
3. Læmophlæus curtus Gr. 16. Lemophleus reitteri Gr. 
, 4. Læmdðphlæus deletus Gr.» 17. Læmophlæus repandus Rtt. 
5. Læmophlæus grouvellei Gr. 18. Lemphleus stramjneus Rtt. 
6. Læmophlæus impressus Gr. 19. Læmophlæus straminipennis 
7. Læmopþlæus lacerdge Gr. Rtt. ” 
8. Lemophleus mathani Gr. 20. Læmophlœus uneicornis Rtt. 
9. Læmophlæus megagephalus 21. Rhinomalus elegans Gr. 
$ Gr. 22, Rhinomalus facetus Gr. 
10. Læmophlæus mixtus Gr. 23. Rhinomalus ruficollis Gr, 
11. Læmophlæus ovipennis? Rtt. 24. Rhinomalus unifasciatus Gr. 
„12. Læmophlæus .pallidipennis 25. Rhinophlæus productus Gr. 
* Rit. 26. Rhinophleus salpingoides Gr. 
a 13..Lemophleus ` pallentipennis 
- Grouv. 2 
" s » VIII. CEYLON 
», 
1. Læmophlæus atratulus Gr. 5. Læmophlæus hypocrita Gr. 


) SE 
J 


coloratus Gr. 
divaricatus Gr. 
foveolatus Rtt, 


2. Læmophlæus 
3. Læmophlæus 
4. Læmophlæus 


6. Læmophlæus insinuans Gr, 
7. Lemophleus orientalis Gr. 
8. Lemophleus subtestaceu? Gr. 


á IR. COLUMBIA , 
1. Læmophlæus castaneipennis 7. Lemophleus  pallentipennis 
Gr. + Gr. AR: 
2. Læmophlæus germaini Gr. 8. Læmophlœus recticollissRtt. . 


iteratus Shp. 
lucanoides 


3. Læmophlæus 
4, Lemophlaus 


Smith. 

5. Læmophlæus  macrognathus 
Rtt., 

6. Læmophlæus megacephalus 
Gr. 


X, WESTINDISCHEN INSELN, CYBA, ETC. 


,, L Lemophleus bicoly Chevr. 
2. Læmophlæus chevrolati Gr. 
3. Læmophlæus commixtus Gr, 


Guadeloupe. 
4. Læmophlæus dufani Gr., Gua- 
deloupe. 
3 
LU 
e NM H 


9. Læmophlæus semiaeneus Rtt. 
. Lemophleus semiflavus Rtt, 
. Læmophlæus seminiger Rit. 
. Lemophleus Yuturalis Rtt. 


3 , 
5. Læmophlæss exquisitus Gr, 
f? Guadeloupe. 
6. Læmophlæus 
Gr. 
7. Læmophlæus permixtus Gr. 
8. Læmåphlæus uncicornis Rtt. 


pallentipennis 
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« XI. EUROPA 


1. Læmophlœus abietis Wankow., 
Nord-Europa,  Mittel-Éu-, 
ropa. 

2. Læmophlæus ater OL, Mittel- 

P Europa, Süd-Europa. 

3. Læmophlœus var. capensis 
Walt!, Mittel-Europa, Süd- 

* Europa. 


4. Læmophlæus bimaculatus 


Payk., Nord-Europa, Mittel- 
Europa. i 

5. Læmophlœus brevivornia 
Thoms., Nord-Europa. 

6. Lemophleus castaneu$ Er., 
Mittel-Europa, Süd-Europa. 

7. Læmophlæus clematidis Er., 
Mittel-Europa, Süd-Europa. 

8. Læmophlæus corticinus Er. 

. Nord-Europa,  Mittel-Eu- 
ropa. 

9. Lemophleus duplicatus 

Waltl, Stid-Europa. 
. Lemophleus emgei Rtt., Süd- 
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12. Læmophlæus hypobori Perris, 
Mittel-Europa, Süd-Europx. 

18. Lemophleus infuscatus 
* Motsch., Ost-Europa. 

14, Læmophlæus  juniperi Gr. 

i Süd-Europa. 

15. Læmophlæus kraussi 
Mittel-Europa. 

16. Læmophlœus monilis Fabr., 

1 Nord-Europa, Mittel-Eu- 
ropa. 

17. Læmophlæus muticus Fabr., 

À Nord-Europa, Mittel-Eut 
ropa. ; 

18. Læmophlæus nigricollis Luc., 
‘Mittel-Europa, Süd-Europa; 
Ost-Europa. 

19.‘Lemophleus perrisi Gr., Kor- 
sika. 

20, Lemophleus puncticollis 
Fleischer, Nord-Europa. 

21. Læmophlæus steppersis 
Motsch., Ost-Europa. 


Gglb., 


Europa. 22. Lemophleus . weisei,' Norc- 
11. Læmophlœus fractipennis Europa. 
Motsch., Süd-Europa. t V < 
t XII. GUATEMALA | 
ı 1. Deinophloeus ducalis Shp. 17. Lemophleus  guatemalenus 
2. Lemophleus addendus Shp. Shp. 
3. Lemoptleus alticola Shp. 18. Læmophlæus hoplites Shp. 
4. Lemophleus annectens Shy. 19. Læmophlæus ignebilis Shp. A 
Á « 5, Læmophlæus boops Shp. 20. Læmophlæus incisus Shp. 
6. Lemophleus celatus Shp. 21. Læmophlæus insolitus Shp. 
: 4, Læmophlæus championi Shp. ‘22. Lemophleus inusitus Shp. 
8. Læmophlæus clavicornis Shp. 23. Læmophlæus iteretus Shp. 
9. Lemophleue converus Gr. 24. Læmophlæus optatus Shp. 
d „10. Geemophleus corporalis Shp. 25. Læmophlæus  pallentipennis 
11. Læmophlæus distans Shp. Gr. 
i. Læmophlæus distinguendus 26. Læmophlæus puncticollis Shp? | 
Shp. c6 27. Lemophleus recticollis Rtt. 
13. Læmophlæus endomychus Shp. 28. Læmophlæus suturalis Rtt. 


' 14. Le-mophleus flavescens Shp. 
15. Lemophlaus frequens Shp. 
16. Lemophleus germaini Vir. 


29. Parandrita capito Gr. 
30. Parandrita deceptor Shp. $ 
31. Parandrita stipes Shp. ' 


*Da der Name puncticollis von Fleischer bereits (1829) für eine euro- 


päische Læmophlæus-Art vergeben wurde, 


Namens ein anderer zu'treten haben. 


wird an'Stelle des Sharp'schen 
€ 


» 


i 


32. Rhabdophlæus concolor Shp. 
», 33. Rhabdophleus costatus Shp. 
34. Rhabdophl&us dispar Shp. * 
35. Rhinomalus signatus Shp. 
36. Rhinophleus gracilis Shp. 
37. Rhinophlæus nasutus Shp. 
38. Rhinophlœus productus "Gr. 


XIII. 
D 


1. Læmophlæus iteratus Shy. 
2. Læmophlæus  pallentipennis 
Gr. 
b 


1. Læmophlæus carinicollis Gr. 
2. Læmophlæus invertus Gr. 


. 8. Læmophlœus lepidus Gr. 
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LI 
XII. GUATÉMALA-—Continued . 


39. Rkinophlœus salpingoides Gr. 
» 4. Sélvanophlæus bembidium 
Shp. ‘ 
41. Bilvanophleus cognatus Shp. 
42, Silvanophleus fraudator Shp. , 
43. Silvanophleus gundlachi Shp. » 
44. Silvanophleuss infimus Shp. 
D 


HONDURAS * 


3. Læmophlœus- recticollis Rtt. 
4. Silvanophleus gundlachi Gr. zd 
i 


€ XIV. 'HINTER-INDIEN 


À. Lemophleus mandidularis Gr. 
5. Læmophlæus rugifrons Gr. 
6. Læmophlæus spinosus Gr. 


7. Læmophlæus subtestaceus Gr. 


XV. VORDER-INDIEN 


1. Læmophlæus belli Gr. , 

2. Læmophlæus calognathus Gr. 
73. Læmophlœus ditomoides Gr. 

4. Læmophlæus dorcoides Rtt. 

5. Læmophlæus falcidens Gr. 

6. Læmophlæus harmandi Gr. 

7. Læmophlieus incertus Gr. 


3 


H XVI. JAPAN 


1. Lemophleus  convexiusculus 


8. Læmophlæus indicus Gr. 

9, Læmophlæus interceptus Gr. 

10. Læmophlæus faneti Gr. 

11. Læmophlæus meglectus Gr. 

12. Læmonhlæus picipennis Gr. 

13. Lemophleus sanguinolentus 
Hope. e 


3. Læmophlæus laevior Rtt. 


Gr. 4. Læmophlæus  nigrofasciutus 
2. Læmophlæus dorcoides Rtt. Rtt. 
De XVII. JAVA 
1. Læmophlæus incertus Gr. H » 
" XVIII. KOSMOPOLITEN * 
» 
1. Lemophleus alternans 3. Lemophleus minutus Ol. =* 
Erichs. 4. Læmophlæus turcicus Gr. 
2. Læmophlæus ferrugineus 5, Silvanophleus testacus Eabr. 
Steph. 


XIX. MADAGASKAR 


1. Læmophlæus allnaudi Gr., 
Madagaskar. 

2. Læmophlæus atrafulus Gr., 
Maðagaskar und Reunion. 

3. Lemophleus brevipennis Gr. , 
Madagaskar. 

4. Læmophlæus ,»oquereli Gr, 


2 Madagaskar und Reunion. 


UND REUNION bud 


H 
b. Læmophlœus  cornufus Gr, 
Madagaskar. , . 
6. Lemophlens fairmairei Gr., 
7 Madagaskar, 
7. Læmophlæus faneti Gr., Ma- 


dagaskar. 
8. Læmophlæus mirificus Gr., 
Reanion. ` 
L 
. 
a 
" 
*. 
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Á ‘ . 
tå XIX. MADAGASKAR UND REUNION—Continued 


9. Læmophlæus mirus ( Ce Mada- 


gaskar. 
10. Lemophleus 
dagaskar. 
< 11. Læmophlæus 
‘ Reunion. 
v 
€ 
1. Deinophlæus 
2. Læmophiœus 
8. Læmophlæus 
4, Læmophlæus 
5. Læmophlæus 
6. Lkemophlœus 
7. Læmophlæus 
Gr. 
8. Læmophlæus 
9. Læmophlæus 
10. Læmophlæus 
11. Læmophlæus 


12. Læmophlæus  raffrayi GE: 


‘ Madagaskar. 
perrieri Gr, Mai 13. Læmophlæus sulcifrons Gr, 
« Reunion. ; 
Es Gr, 14. Læmophlæus tenebrosus Gr., 
Reunion. 
E XX. MEXICO 
ducalis Shp. 12. Læmophlæus teapensis Greuv. 


amulae Shp. 
hoplites Shp. ‘ 
ignobilis Shp. 
iteratus Shp. 
munuscula Gr. 
pallentipennis 


pauper Shp. 
recticollis Rtt. 
suturalis Rtt. 
suturalis var. 


circumdatus Shp. 


1. Læmophlæus 


‘ e 


« 1. Læmophlœus 
2. Læmophlœus 

‘ 8. Læmophlœus 

4, Læmophlæus 

5. Lemopileus 

6. Læmophlæus 

€ ‘ Shp. 
7. Lemophleus 


13. Læmophlæus uncicornis Rtt. 
14. Parandrita' capito Gr. 

15. Parandrita stipes Shp. 

16. Rhabdophlæus concolor Shp. + 
17. Rhabdophlæus costatus Shp. 
18. Rhinomalus anthraeinus Shp. 
19. Rhinomalus ciiriquensis Shp 
20. Rhinomalus vicinus Gr. 

21. Rhinophleus nasutus Shp. 
22. Rhinophleus productus Gr.‘ 
23. Rhinophleus salpingoides Gr. 
ed. Silvanophlæus gundlachi Gr. 


en 


XXI. NICARAGUA 


ignobilis Shp. 


XXII. PANAMA 


anticus Shp. 
breviceps Shp. 
carabinus Shp. 
convexus Gr. 
curtus Gr. i 
distinguendus 


dives Shp. 


« 8. Læmophlæus frequens Shp. 
9. Læmophlæus immersus Shp. 
10. Læmophlæus incisus Shp. 


a © D 


2. Læmophlæus pallentipenrita Gr 


€ ‘ D 


11. Læmophlæus minutus Shp.“ 

12. Læmophlæus  pallentipennis 
Gr. 

18. Lemophleus striatus Shp. 

14, Læmophlæus syturalis Rtt. 

15. Deinophleus sinratus Shp. 

16. Rhabdophlæus chiriquensis 
Shp. 


‘ 
17. Rhinomalus chiriquensis Shp. 


18. Sílvanophlæus atemarius Shp. 
19. Silvanophleus gundlachi Gr. 


XXIII. PHILIPPINEN 


6 Ki 
1. Læmophldus atratulus Gr. 


2. Læmophlæus decoratus! Gr. 
3. Lemophleus incertus Gr. ' 


LU 
1, Læmophlæus philippinicus Kess. 


XXIV. SUMATRA 


4. Larmophlœus mandibularis Gr.‘ 
5. Læmophlæus proximus Gr. 


6. Læmophlæus subtestaceus Gr. 


“Der Name minutus ist bereits (1791) von Olivier fiir eine kosmopo- 


« litische Lemophleus-Art vergeben. 


Cf. Bemerkung sub. XII, 26. 


» s; ` . 
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d XXV. VENEZUELA | : 
1. Læmophlæus albofasciatus Gr. S.,Lmwophleus ` pallentipennis 
^, 2 Læmophlæus | castaneipennis | , Gr. 
Gr. 


H 


4. Læmophlæus obliquefasciatus 
Gr. 


XXYL VEREINIGTE STAATEN VON NORD-AMERIKA 


1. Dysmerus basalis Casey (Viel- 
leicht Synonym zu Læmo- 
phlœus wncicornis Rtt.). 

- Læmophlæus adustus Lec., 

. Læmophlæus angusèulus Lec. 

. Læmophlæus biguttatus Say. 

. Læmophlæus cephalotes Pec. 

. Læmophlœus chamaeropsis 
Schwarz, Süd-Amerika, 

» 7. Lemophivus convezvius Lec. 
8. Læmophlœus denticornis 

Casey. M 

* 9. Læmophlæus extricatus Casey. 
10. Læmophlœus fasciatus 
Melsch. ’ 
u, Læmophlæus floridanus Casey. 


Die Aufstellung zeigt, 
Ost-Asien 


oo sot 


12. Læmophlæus herni Casey. 

13. Læmophlæus lecontei Gr, 

14. Læmophlæus longicornis 
Mannh. 

15. Læmophlæus modestus Say. 

16. L'ymophleus puberulus Lec. 

17. Læmophlæus pubescens Casey. 

18. Læmopdlæus punctatys Lec. 

19. Læmophlæus quadratus Casey. 

20. Læmophlæus rotundicollis 
Casey. 

21. Læmophlæus schwarzi Casey. 

22. Læmophlæus terminatus 
Casey. 

23. Læmophlœus truncatus Casey. 

24. Süvanophleus niteus Lec. 


dass einzelne Regionen, besonders 
» in Bezug auf Læmophlœus-Arten> noch sehr wenig 


Fra, 1. Læmophlæus (Brontophlæus) wncicornie Rtt.; a, Fühler des Münnchens; b, Fühler 


des Weibchens, ? 
D 


A 
durchforscht sind. Dankbar wäre ich, wenn Museen und Prj- 
vat-Sammler, welche diese Zeilen lesen, meine Studien durch * 
Mitteilung von Fundorten untérstützen wollten. Auch benötige 
ich für meine anatomischen Arbeiten sehr viel Material, für das 
ich im Tausch gegebenen Falle brasilianische Coleoptera oder 


Lepidoptera abgebe, ge 
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TEXfFIG. 1. Læmophlæus (Brontophleus) uncicornis Rtt.; a, Fühler des 
Männchens; b, Fühler des Weibchens. 
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NOUVEAUX CERCOPIDES DES PHILIPPINES 


Par V. LALLEMAND 
Uecle, Bruxelles Y í 


Genus PHYMATOSTETHA Stál 


D 


Phymatostetha rubens sp. nov. . 

Tête, prondtum, écusson sont rouge-brique, élytres rouge- 
brique, devenant rouge-jaunátre à la paytie réviculée; sur Je ver- 
tex, á sa basé, entre les yeux, une ligne transversale, sur le 
prènotum les 2'fossettes situées en arrière des yeux, une fine 
bande longitudinale et 4 taches sur les élytres sont noirátres.: Le 
front près des yeux est légèrement brunâtre. Voici la disposi- 
tion des bandes et taches, des élytres: la bande longitudinale 
s'étend depuis la base sur le tiers antérieur le long du radius; 
»prés du bord externe, de suite aprés le milieu, se trouve une 
premiére tache s'étendant jusqu'au médian et ayant deux pointes 
vers l'arrière, entre le médian et le cubitus se tzouve la deuxiéme 
qui est arrondie; en avant de la partie réticulée se trouvent 
les taches 3 et 4 une au bord externe et l'autre en arrière de la 
tache no 2. Les ailes sont enfumées, a base rosée, Rostre, 
thorax noirs (sauf l'extrémité des protubérances et les hanches 
rouges). pattes rouges, sauf le milieu des euisses et les épines 
des tarses postérieurs qui sont brunes. Le premiér regment de 
l'abdomen est noir bordé de rouge, les autres sont rouges portant 
de chaque côté pne tache transversale noire, la base des organes 
génitaux et la tarrière sont noires; la partie supérieure de Tab- 
domen est rouge. Pronotum fortement et grossièrement ponctue 
en séries transversales, la caréne longitudinale est peu marquée, 
son bord postérieur est concave, arrondi. Le mésothorax? pré 
sente deux protubérances en avant des hanches médianes, dont 
là face antérieure est en pente, tandis que la face postérieure 
tombe droit. Longueur totale, 17 mm.; longueur des élytres, 
13 mm. VA > 
*LUZON, Laguna, Mount Maquiling (Bayer). OS 


Phymatostetha dapitana Sp. nov. 


Espèce voisine de D. mactans White et surtout de flavopicta 
Distant., La téte est jaune sauf une bande transversale entre 
101 


f 
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les yeux à la base du vertex et urie tache de chaque cóté du front 
au devant des yeux, qui sont noirs. Le pronotum est jaune 
portant 2 larges bandes lo. ıgitudinales noires n’atteignant, pas 
le bord antérieur; écusson noir. Elytres noirs, ils ont 3 bandes 
et 3 taches jaunes, uné large bande droite sur le clavus longeant 
le bord interne jusque vers la naissance de la pointe de l'écusson, 
puis s'en ócartant elle est plus large à son extrémité qu'a la 
base; une deuxieme bande le long du bord externe s'étendant 
aussi loin que la première; un peu en arrière de ces 2 premières 
se trouve une bande transversale‘légérement ondulée, quant aux 
taches, les 2 premiéres sont situées en avant de la partie réticulée, 
une au bord externe et l'autre au:bord interne veis la pointe du 
clavus, la troisième se trouve en arrière de celles-ci, au milieu; les 
ailes sont noirátres; l'abdomen est jaune-foncé à sa face supé- 
rieure, à sa face inférieure le premier segment est noirátre boidé 
de jaune-foncé et les autres sont jaune-foncé portant 4 taches 
noires, 2 petites triangulaires á la base et au milieu, et.une 
grosse tache de chaque cóté; la base des organes génitaux et la 
tarriére sont noirátres. Longueur totale, 19 mm.; longueur. 
des élytres, 15 mm. PP: . 
MINDANAO, Dapitan. (Baker). i 


P 
Phymatostetha cincta sp. nov. 
Espèce voisine de Phymatostetha circumducta Walker, stáli 
Butler, et hilaris Walker. i 
La téte est noire sauf les parties latérales du vertex et une 

tache triangulaire frontale qui sont jaunes; pronotum noir sauf 
une bande jaune le long des bords antérieurs et latéro-antérieurs, 
la bande antérieure est de dimensions inégales, large au milieu, 
alle se rétrécit sur les côtés, en effet les fossettes latérales du 
prenotum (qui se trouvent en arrière des yeux) occupent cette 
«bande et sont de la méme couleur que le disque; l'écusson est : 
noir, une bande jaune occupe le tiers basal. Les élytres brun- 
noir, sont „Tecouvertes d'une villosité dense et jaune-gris, sur 
“celles-ci se voient 2 bandes transversales, deux bandes longitu- 
dinales et une fine bordure jaunátre. La premiére bande trans- 
versale se trouve en avant du milieu et le dieuxéme au devant de 
là partie réticulée; „la bande longitudinale sur le clavus longe 
le bord interne; elle s'étend jusqu'au niveau du milieu de l’écys- 
son, la dieuxème longeal.t le bord externe se rétrécit brusquement 
un peu en avant de la premiére bande transversale et sous la 
forme d'un mince filet borde Pélytre jusqu' a la pointe du clavus. 
Les ailes sont enfumées à base rougeâtré. Thorax ofre-jaune 


H 
€ X Le t 
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sauf les protubérances qui sont noires. Pattes jaune-brunâtre, 


sur les cuisses se trouvent 2 bandes longitudinales, noires et la ` 


moitié apicale des tibias est foncée, l'abdomen est bleu-violet à 
sa'partie supérieure et jaunátro à sa partie infériéure, sauf le 
premier segment qui est noirátre mais bordé de jaune et une tache 
noire de chaque côté sur chaque segment. 
, Un exemplaire que je possede de Balabac a les dessins rouges 
au lieu de jaunes comme pour ceux de Palawan. " 
La surface du pronotum est rugueuse densement et groskière- 


ment striée en lignes transversales, elle porte une .caréne longi- - 


tudinale commerçant à"une certaine distance du bord antérieur; 
l'écusson poyte une fossette centrale, sh surface est transver- 
shlément'striée; les ocelles sont trés proches l'un de l'autre, la 
distance oui: les sépare des yeux est égale à trois fðis leur 
écartement. La face est globuleuse transversalement striée; les 
protubérances du mésothorax sont situées au devant des hanches 
médianes elles sont peu élevées, transversales. Longueur totale, 
14 mm.; longueur des élytres, 10.5 mm. 

Cette espéce se distinguo de P. stáli Butler et hilaris Walker 
par la coloration du vertex, par la forme de la bande antérieure 
du pronotum et par la bande de l’écusson. 

PALAWAN. BALABAC. 

Type.—La collection du musée de Paris (Île Palawan) et ma 


collection (Baldbac). * Pr 


PAymatostetha iligana sp. nov. 

L'insecte est tout noir sauf les taches ou bandes dont la de- 
Scription suit et qui sont jaunes; le bord antérieur du vertex’ se 
prolongeant en une tache triangulaire jaune-brun sur le front, 
les bords antérieurs et latéro-antékieurs du pronotum et une ligne 
longitudinale médiane; sur les élytres: une bande transversale 
au devant du milieu, deux taohes au devant de la partie apicale, 
une au bord externe et une autre à l'extrémité du clavus, enin 
une troisième au milieu de la partie apicale, une bande longitud- 
inale s'étendant sur le subcosta mais n'atteignant pas lo bande 


transversale, sur le clavus une bande droite partant de la base, `` 


' Jongeant le bord interne jusqu'à l'extrémité du pronotum, puis 
S'en écartant, le bord interne lui-méme jusqu’&”la première bande 
transverse est rougeátre; les ailes ont ledr base rougejtre. A 
"l'extrémité du front, près du clypeus sfiste de chaque côté une 
tache jaune; les hanches et la base des cuisses, de même que 
l'extréme bord de chaque segment, abdominaux sont également 


jaunes; les protubésances du mésothorax sont bien développées, 
2 „ 


1 
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leur extrémité est plus claire. Longueur totale, 16 mm., lon- 
gueur des élytres, 12 mm. . 

Cette espèce, par le dessin des élytres est voisine de P. mactans 


White, flavopicta Distant, dapitena Sp. nov. 
MINDANAO, Iligan (Baker). i 


Genus LEPTATASPIS Schmidt 


Leptataspis båtuanensis sp. nov. 
L'insecte est noir, sauf une bande transversale rouge „qui 


* occupe à peu prés le quart basal des élytres et dont le bord pos- 


D "n £ { n an 
térieur n'est pas droit, la bande s'étend'un peu plus en arrière ` 


a la partie externe de l'élytre, en dehors du radius; la, base des 
ailes est également, rougeátre. Les élytres sont longues à peu 
prés 3 fois leur largeur (16 mm x 6 mm) le médian et le cubitus 
Sont réunis sur le tiers basal. D u : t 

La surface du pronotum est lisse, brillante, finement ponctuée, 
portant une caréne dans sa partie antérieure, celle-ci se continue 
par un sillon à la partie postérieure. Les ocelles sont à égale 
distance l'un de l'autre. G 

Le rostre s'étend jusqu'entre les hanches médianes; les, pro- 


- tubérances du mésothorax sont transverses et non en cóne, légé- 


rement dirigées en avant, le bord postérieur du mésothórax Get 
foliacé. Longueur totale, 20 mm.; longueur des élytres, 16 
mm.; largusur des élytres, 6 mm. i 

MINDANAO, Agusan, Butuan (Baker). ‘ 


Leptataspis bukidnona sp. nov. 

Ecusson, pronotum téte et thorax rouge-brun, brillants ; moitié 
basale des &ytres ocre-jaune, moitié apicale noire. -Sur la partie 
antérieure existent 8 taches noires, une prés de la'base sur le 
médian et une seconde sur la première nervure du clavus non loin 
de la base, ensuite une bande transversale composée de 4 taches, 
une prés du bord externe, une deuxiéme sur le tronc commun du 
médian et du cubitus et 2 sur le clavus, séparées par la première 


. ne: sufe; enfin une seconde bande composée de 2 taches, la pre- 


mière près du bord externe, au devant de la bifurcation du, 


radius, la dieuxième entre le médian et le cubitus bifurqués; 
l'abdomen est noir. Toute la surface de l'insecte est recouverte 


d'une víllosité noire. .e médian, le cubitus Sont réunis sur le. 


tiers basal des élytres. \. 

La surface du pronotum est lisse et brillante finement ponc- 
tuée, sur la moitié antérieure du pronotum existe une carêne 
médiane qui se continue par un fin sillon, les protubérances du 


€ 
€ 


D 
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méscthorax sont bien développées, transversales, son bord pos- 

térieur est foliacé. Longueur totale, 19 mm.; longueur des ély- 

tres, 14 mm.; largeur des élytres, 5.5 mm. ' 
"MINDANAO, Bukidnon, Tangculan (Baker). 


Genus OPISTARSOSTETHUS Schmidt 


Opistarsostethus calypso sp. nov. > 


Tête, pronotum, pattes antérieures, l'extréme base et le tiers 
antérieur dú bord externe des élytres sont rouge brique. Tibias 
et tarses médians et postérieurs,brun-rougeátre, tout le restant 
de Pinsecte est noir sauf 7 petites tanhes rouge-clair sur les 
élytres, lès 2 premières sont ‘placées en une série transversale au 
devant du milieu, la première très petite est’située près Uu bord 
externe, la dieuxiéme de méme dimension et trés voisine de la 
premiére, prés du radius, la troisième entre la médian et le 
eubitus, la quatriême sur Je clavus, Les 3 autres se trouvent au 
dévant de la partie réticulée, une au bord externe, la dieuxième 
entre le radius II et le médian, la troisième transversale près 
de la pointe du clavus sur le cubitus. 

Li surface du pronotum est quelque peu rugueuse, transver- 
saJement et fortement ponctuée, elle montre une caréne médiane 
trés nette, son bord postérieur est anguleux et' concave, les angles 
latéraux *sont ?rrondis,»sur les élytres le médian et le cubitus 
Sqnt réunis par un rameau transversal. Le rostre S'étend jus- 
qu'au devant des hanches médianes. Les protubérances du méso- 
fhorax sont transversales, son bord postérieur est foliapé. 
Longueur totale, 21 mm.; longueur des élytres, 17 mm.; largeur 
des élytres, 6.5 mm. A , 

Poto (Edward H. Taylor). ` 


> Genus RADIOSCARTA novum 3 5 


Front. dans son ensemble assez globuleux, partagé en 3 parties 
nettes, une médiane et 2 latérales séparées par des carénes $mous- 
sées, la partie médiane est trös légérement et transversalement 

* bombée a sillons transversaux peu marqués, sans caréne ni llon 
- longitudinal médian. Vu de côté et dans le s s de la longueur, 
le bord antérieur est légèrement incurvé, 1€ postérieur est droit 
et l'angle formé est un pen plus grand due le droit. Le rostre 
assez long s'étend jusque près des hanches médianes. Les élytres 
ont le bord externe convexe, leur plus grande largeur est située 
vers la fin du tiers, antérieur, le médian et le cubitus ne sont 
pas soudés, ils sont réunis par un rameau oblique. Sur les ailes, 


ES 
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! t 
le rameau transverse réunissant le dieuxiéme au troisième sec- 
teur est situé bien en avant de la bifurcation du troisième secteur, 
La partie antérieure du pronotum et le vertex sont déclives, la 
distance séparant les ocelles des«eux est le double de leur écarce- 
ment, le vertex est plus large que long. „Le pronotum a ses angles 
latéraux arrondis, il porte une fine caréne longitudinale. L’&cus- 
son est creusé en une fossette médiane. Le mésothorax est sans 
protubérancé, en bourrelet transversal. Les tibias postérieurs 
ont Z'épines, une petite à la base, et une forte au milieu. 

Type du genre, Radioscarta surigaona sp. nov. 


€ ` 
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Radioscarta surigaona sp. nov. 

L'insecte est tout bruh, sauf le mésothorax qui esi ocre-jaune. 
Le milieu du front; le bord latéral du vertex et une tache au 
devant des ocelles ainsi que 2 petites taches prés du bord pos- 
térieur sont jaunes. Sur le pronotum énez la fentelle existe une 
fine ligne transversalé ondulée jaune, tandis que chez le mále 
existe une large bande transversale jaune, qui occupe à peu pris 
toute la moitié antérieure, mais qui ne s’étend pas jusqu’au bord 
antérieur: la pointe de l'écusson est‘ jaunátre; sur les élytres se 
voit au devant du milieu une ligne transversale plus ou rins 
droite composée de 7 taches blanches, 5 sur le corium et 2 sur 
le clavus, au devant de la partie réticulée existent 2 taches trans- 
versales, une au bord externe et l'autre à l'extrémité du clavus, 
un peu en árriére de celles-ci et sur le milieu se trouve une troi- 
sième tache arrondie. Les ailes sont enfumées, les nervures sont 
noires; la téte est arrondie à son bord antérieur; pronotum den- 
sement ponctué, ses bords antérieurs sont droits, son bord pos- 
térieur est concave et arrondi, l'angle latéral est arrondi, les 
tibias postérieurs ont 2 épirfes. Måle, longueur ‘totale, 10.5 
min.; longueur des élytres, 8.5 mm.; largeur des élytres, 3 mm. 
Femelle, longueur totale, 8 mm. ; longueur des élytres, 6.5 mm.; 
ldrgeur des élytres, 2.5 mm. 

MINDANAO, Surigao, Surigao (Baker), 
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es Genus EUGLOBICEPS novum 


Front globuleux, arrondi lisse à sillons peu marqués à la' 


partie? médiane, la forme de la tête rappelle le genre Abidama 

Distant, la longueur SC partie visible d'en haut est plus grande 

que la largeur &e la parti: du vertex comprise entre les yeux; led 

ocelles sont petits, plus prés l'un de l'autre que des yeux et séparés 

par une caréne; le vertex et la partie frontale du vertex sont 

plats, à bord antérieur arrondi: pronotum un peu ‘rugueux, à 
Uj - D 


` 
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fosdettes antérieures, bord. latéro-antérieur droit, bord posté- 
rieur un peu concave arrondi, il n'a pas de caréne. Ecusson à 
fossette médiane. Sur le tiers basal des élytres le médian et le 
cubitus sont réunis, les nervures sont relativement peu marquées, 
le réseau apical est bien visible mais peu saillant, la longueur 
des élytres est a peu prés égale 4 3 fois leur largeur, l'endroit . 
le plus large est au devant de la partie apicale réticulée, le méso- 
thorax est bombé transverse, sans protubénances. Le rostre à 
2 ‚articles d'égale longueur et s'étend jusqu'entre les Hanches 
médianes. Les cuisses an$érieures et médianes. montrent une 
fossette longitudinale occupan? à peu prés toute la longeur et 
rappelant selle du genre Notoscarta BJeddin. Les tarses posté- 
rieures n'ont qu'une épine. 3 ; 

Type du genre, Euglobiceps elongata Sp. nov. 2 
' Euglobiceps elongata sp.’ nov. 

Toute la surface de l'insecte, spécialement les élytres et le 
"pronotum, est recouvert d'une villosité dense jaune-gris. Téte 
d'un brun-acajou, pronotum, écusson (sauf l'extrémité, rouge) 
élytres brunes, thorax rose, abdomen rose sauf les 2 derniers 
Segments et les organes génitaux (sauf la base de la tarriére, 
yose),qui sont brunátres; pattes roses sauf les tibias et les tarses 
antérieurs et médians, les épines et leo tarses postérieurs. 
Longueur totale, 8 mm.; longueur des élytres, 6 mm. 

MINDANAO, Dapitan (Baker). x 


Genus EUBAKERIELLA novum AE à 


Pronotum rugueux, grossièrement ponctué, à carêne médiane, 
à bord postérieur fortement convexe arrondi. " 

Ecussoi allongé, effilé: élytrés à nervures trés fortement sail- 
lantes, médian et cubitus réunis sur un court trajet, sur toute 13 
surface de l'élytre existent des rameaux transverses. > 

Les protubérances du mésothorax sont bien développées? lé- 
gèrement transverses, son bord postérieur est foliacé. Les ocelles 
sont petits, à distance égale l’un de l’autre et des yeux, Ja partie 
frontale du vertex est nettement séparée du vertex par des 
sillons et elle se continue sans interruption avec le front dui est 
globuleux et dont la surface montre des baa transversaux. Ce 
genre est voisin de Phlebarcys Schmiéé par les neryures sail- 
Jantes, qui occupent à peu près touts/fa surface de l'élytre (co- 
rium et clavus); il s'en distingue également par la. forme du 
front et le bord postérieur du pronotum qui est convexe. 

Type du genre, Eubakeriella spectabilis sp. nov. 
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Eubakeriella spectabilis sp. nov. G 

Elytres brunes à reflets métalliques verdâtres sur les 2 tiers 
antérieurs. Pronotum brun àdégers reflets verts, bord antérieur 
noir-vert et les autres bords sont'ocre-jaune; tête noire à reflets 
verts, clypeus, rostre, páttes, tarriére du mále jaunes, thorax 
noir (sauf une bande latérale jaune du mésothorax) ; l'abdomen 
est noir, à reflets bleus métalliques å'la face supérieure et verts 
á la face inférieure" Toute la surface de l'insecte est recouverte 
d'une villosité grise spécialement à la face inférieure. Longueur 
totale, 18 mm.; longueur des élytres ,' mm, ; largueur des élytres, 
3 mm. Ü 
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EFFECTS OF EXTRACTS OF ASCARIS VITOLORUM ON 
EXPERIMENTAL ANIMALS . 


By BENJAMIN SCHWARTZ d 
Of the University of the Philippines, Los Baños 
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; » INTRODUCTION 


During the past few months a numberof calves (Indian buffalo 
‘and native carabao) of the herd of fhe Ccllege of Agriculture 
died as a result of heavy infestation with Ascaris vitolorum, a 
Species of rather common occurrence in bovine animals in the 


Philippine Islands. The animals in question exhibited severe | 


Symptoms, which became more intense following the administra- 
tion of turpentine as an anthelminthie. As a result of anthel- 
minthic medication the parasites were killed; but, despite the 
administration of rather heavy doses of castor oil they were 
not eliminated from the intestine, as was shown by post-mortem 
examination, a . 
The symptoms exhibited by the sick calves were those of 
extreme weakness combined with a rather pronouneed toxæmia. 
Shortly before death the animals exhibited severe nervous re- 
actions, such as vertigo and epilepsy, these Symptoms being 
followed by complete prostration and death. ` 
Post-mortem examination revealed numerous Worms, many of 
which were dead, in the duodenum, a few worms in the stomach, 
and partially digested worms as well as fragments of worms in i 
different portions of the intestines. Whether the death and 
resultant disintegration of the worms were responsible for she 
increase in the severity.of the symptoms following the admin- 
istration of turpentine could not be determined, because the sick 
animals were treated before I had an opportunity to keep one 
or more untreated animals as controls. Since the behavior of 
the sick calves before the administration of anthelminthics was 
indicative of toxæmia, it occurred to geg toxic substances, 
» either true secretory products of the p fasites Qr disintegration 
products following the death of the worms, might be responsible 
for the severe clinical manifestation of that parasitic condition. 
The experiments herein discussed were undertaken with a 
view p obtaining 'information on that poiwt. A more-detailed 
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series of experiments than those recorded in this paper was 
planned, but as no specimens of Ascaris vitolorum have been 
' found recently, either in Los ‘Baños or in abattoirs in Manila 
I desire to record the results that have thus far been obtained. 


TECHNIC 


Extracts that were used in the experiments described were 
prepared from worms that were recovered during post-mortem 
examination of calves that succumbed to ascariasis. Only living 
specimens were selected for the pürpose, of preparing the ex- 
tracts, and the specimens, were thoroughly and repeatedly washed 
in physiological salt solution in order to free their strface from, 
adhering: intestinal ‘matter The worms were then dried with 
filter paper, placed in a glass dish, and cut into pieces about 
2.5 centimeters long. The cut-up wotms were‘ placed in a 
desiccator containing calcium chloride, and after several days’ 
drying the parasite material was sufficiently crisp to allow pul- 
verization. 

Extracts were prepared in physioiogical salt solution (0.85 
per cent solution of sodium chloride) by suspending a certain 
quantity of triturated worm material in a certain quantity of 
salt solution, as noted in connection with each series of experi- 
ments, and allowing the mixture to remain in a cool, dark place 
for from two to three hours. The mixtures were then filtered, 
or the fluid was removed by means of a syringe without filtration. 

Unless otherwise stated, animals were injected intraperito- 
neally, and the usual aseptic precautions were adhered to in the 
course of these experiments, All animals used in the experi- 
ments were full grown. 9 


" RECORDS OF EXPERIMENTS 


id SERIES 1 


The following extract was used in this series of experiments: 
Om. gram of finely powdered worm material was suspended in 
10 cybic centimeters of physiological salt solution. 


‘ 


Experiment 1.—One and five-tenths cubic centimeters of the ` 


filtered extract was injected into guinea pig 1. About fifteen 
minutes 'after the injection the animal gave evidence of distress. 
The following symptoms Were most pron&unced: Severe scratch- 
ing, marked trembling and excitation, and a rough coat. These 
symptoms gradually increased in severity and were followed by 
weakness in the legs, a tendency to fall down, and finally by 
p paralysis. The animal was kept under observation for several 
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hours, during which period the symptoms did not subside. The 

following day the animal was found dead. 

Experiment 2.—Guinea pig 2 was injected with the same 
quantity of extract as was used in experiment 1. The appear- 
ance and persistence of sýmptoms and the results were the same 
as in experiment 1. 


SERIES II a 


The following extract was used in the experiments of this 
series: One gram of powder, was suspended in 15 cubic centi- 
meters of physiological salt solution. 

Experiment 3.—Guinea pig 3 was injeeted with 1 cubic centi- 
meter of ‘extract. The symptoms were practically the same as 
those noted ip experiment 1. There was a period during which 
the animal shqwed evidence of distress by running excitedly up 
and down the table and emitting shrill sounds from time to 

` time. This was followed, by a state of dullness and stupor, 
and complete prostration. "This animal gradually recovered from 
ihe injection. It was kept pnder observation for several weeks, 
but showed no further symptoms. 

Experiment 4 —Guinea pig 4 was injected with a quantity 
ofyextract equal to that used in experiment 3, but the extract 
was heated to boiling point and then allowed to cool before it 
was injected. The resuits were similar to those noted in experi- 
ment 3. 

Experiment 5.— Guinea pig 5 was injected with 2 cubic centi- 
meters of extract. It exhibited the Same symptoms as guinea 
pigs 3 and 4, but its reactions were more pronounced. "This 
animal was found dead the next morning. à 

Experiment 6.—Guinea pig 6 was given 5 cubic centimeters 
of extract by mouth. The animal became ill immediately after 
the adminiatration of the extract, ran about excitedly along the 
table, squealed as if in pain, scratched its face violently, rubbed 
its mouth with its forelegs, and exhibited other nervous symp- 
toms. The animal eventually recovered. D ge 


H SERIES III 3 


The powdered-worm material that was uscd in this and'in the 
following series of experiments was obtåined from the same 
Hot of dried worms as was that used in Series I ahd II. Several 
months elapsed between the experiments in the first two series 
and those in subsequent series, and during the intervals the 
dried-worm materiel was kept in a tightly corked bottle in a 
dark pace. 2 
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The extract used in this series of experiments was made up 
as follows: One-half gram of powdered-worm material was ex- 
tracted in 10 cubic centimeters of physiological salt solution. . 

Experiment 7.—Guinea pig T was injected with 2 cubic centi- 
meters of the extract. About five minutes after the injection the 
animal began to exhibit signs of uneasiness. Its fur became 
rough, its movements were spasmodic, and it ran about on the 
table, very excitedly, emitting guttural sounds. Ten minutes 
later it showed weakness in the legs, and shifted its weight 
from side to side. Its eyes were only, half open, and it fell 
down from time to time. About thirty minutes after the in- 
jection the guinea pig was completely prostrated. "It remained 
under rlose observation (for seven hours and throughout this 
period was very ill. Its respiration was rapid and shallow, and 
it was feverish and extremely sensitive to touch. ' Frequently it 
Squealed as if in pain. The following day the guinea pig was 
quiet but rather weak. It refused food and drink. Gradually, 
however, the animal recovered fully from the effects of the in- 
jection. 

Experiment 8.—Guinea pig 8 was injected with 3 cubic eenti- : 
meters of the extract. 'The behavior of this animal was, similar 
to that of guinea pig 7, but the symptoms appeared more rapidly 
and were more marked. This animal was very ill.the day 
after the injection, but it finally recovered. 


€ 


SERIES IV 

‘The extract used in this series of experiments, which were 
performed about three weeks later than the experiments in 
Series III, ^vas similar to that used in experiments 7 and 8. 
M rats were substituted for guinea pigs in experiments 9 
and 10. ; 

Experiment 9.—Rat 1 was injected with 1.4 cubic centi- 
meters of the extract. Ten minutes after injection the animal 
became greatly excited, jumped up and down in the glass jar in 
wiish"it was kept under observation, and scratched itself rather 
violently. About ten minutes later the rat was dull and list- 
less, its fur was er its back was arched, its head drooping, | 

red, and its body jerked involuntarily from 
time to time. | Forty-five minutes after injection the rat. lay 
onits abdomen. This animal was sick for an entire day, during 
which it was kept under close observation. It remained list-, 
less and weak. The following day the animal was weak and 
did not eat. It recovered from the effects of the injection in 
two days. ` 
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Experiment 10.—Rat 2 *was injected with 1 cubic centi- 
meter of the extract, Its reactions ‚were the same as those de- 
seribed for rat 1, but the symptoms appeared more Slowly. 


D SERIES v v 


Three frogs and one turtle were used in this series of exper- 
iments and extract similar to that used in Series IV was 
injected in quantities of 1 cubic centimetèr to each animal. 
No definite reactions were provoked, however, the animals ap- 
pearing quite unaffected by the injections. i 
SUMMARY OF EXPERIMENTS 


Physiological salt solution extracts,of Astaris vitolorum were 
quite toxic’ to guinea pigs and rats. The injection of these 
*extracts intráperitoneally resulted in the appearance of a train 
of morbid symptoms characterized by a stage of heightened 


excitability, during which the animal gave evidence of acute ' 


distress, followed by a stage of dullness, stupor, and complete 
prostration, with fatal terthination in several cases (experiments 
1, 2 and 5). Boiling the extract did not destroy its toxicity 
experiment 4), and the administration of the extract by mouth 
Produced painful reactions (experiment 6), Cold-blooded ver- 
tebrates, appeared quits refractory to injection with an extract 
of Ascaris vitolorum that was toxic to rats (Series V). 
LI 


DISCUSSION OF RESULTS 


M D 

The results of these experiments indicate that Ascaris vito- 
lorum contains a powerful, toxic Substance, or more than one 
such substänce, capable of provoking marked reactions in guinea 
pigs and rats. Effects produced in these animals as a result of" 
administering salt-solution extracts of Ascaris vitolorum were 
similar to, the symptoms that were shown by calves heavily in- 
fested with this parasite. Sick ealves suffering from gross 
infestation with Ascaris appeared dull, listless, with heag Ercop- 


symptoms, as has already been noted in, this paper. 

The pathogenicity of Ascaris vitolorum to calves has been 
noted by a number ofeinvestigators “hose destriptions of the 
symptoms of the disease Suggest a chronic intoxication of the 
host with resultant nervous symptoms as well as digestive 
disturbances. D 
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The view that the toxic symptoms in helminthiasis are due 
to the absorption by the hort of poisonous substances elaborated 
by parasites has been advanced: ‘by a number of investigators, 
who have based their conclusions on the toxic effects produced 
in laboratory animals following injection with extracts of 
parasitic worms. So far as I am aware, the experiments de- 
scribed in this paper afford more conclusive evidence than has 
yet béen offered in favor of a toxæmia in a specific parasitic 
disease because not only were extracts of Ascaris vitolorum found 
to be toxic, but also the reactions provoke& in susceptible labora- 
tory animals were. similar to the symptoms exhibited „by nor- 
mally infested calves. 

* SUMMARY ‘ 


1. Physiological salt solution extracts of Ascaris vitolorum: 
were found to be toxic to guinea pigs and rats, and nontoxic 
to frogs and to a turtle. 2 

2. Toxic symptoms were provoked in susceptible animals by 
injecting them intraperitoneally with'extracts of this worm and 
in one case by administering an extract by mouth. In one 
experiment an extract was still toxic after having been boiled. 

3. The symptoms, exhibited by susceptible animals injectéd 
with extracts of Ascaris vitolorum were heightened excitability, 
followed by & state of dullness and prostration that led to fatal 
termination in several instances. ‘ 

4, There was a decided similarity in symptoms exhibited by 
calves normally parasitized by Ascaris vitolorum to those pro- 

voked in susceptible animals to which extracts of that para- ` 
site were administered. 3 

. The data presented in this paper afford more- á an 
in favor of a chemical pathology in a specific helmin- 
thie disease than has been offered heretofore. 


